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Revision Page (1 of 4)

Revision  Step No. Revision Description TRR No. Date

None N/A Initial Release N/A 16/17/03

A 4.3 Modified Step. Changed to “‘Configure tooling for End Dome Mounting per 1580 2/19/04
(ME-369765, View E-E.}"

4.5 Modified Step. Changed to “Rotate the QI Cold Mass, with the Power Leads
facing down, into the proper orientation as shown in Figure 4.5-A.” Added
New Figure from Rodger Bossert.

4.6 Modified Step. Changed to “Perform a stretched wire measurement of the
system to align the Cold Mass within + .2 mR.” Changed Signoff to
Responsibie Authority/Physicist.

4.7 Added Step. “Mount the Corrector Coil Mounting Ring (ME-390037) to the
Corrector Coil (MD-390312).”

4.7 Modified Step. Changed to “Weld Correction Coil Meunting Flange
(ME-390037) to Q1 Lead End Plate.” (New Step 4.10)

4.8 Added Step. ‘‘Position and align the Corrector Coil (MD-390312)."

49 Added Step. *“Tack weld the Corrector Coil Mounting Ring (ME-390037) to
the Q1 Cold Mass Assembly per Q1 Coldmass Welded Assembly (ME-
390526).”

4.11 Added Step. “‘Disassemble the Corrector Coil (MD-390312) from the
Corrector Coil Mounting Ring (ME-390037).”

5.0 Madified Step. Replaced Figure 5.0-A with New Figure from Rodger
Bossert.

5.11 Modified Step. Changed to “Construct / Obtain Expansion Loop Assemnbly
per Drawing (MB-369962).” (New Step 5.2)

5.11 Added Step. “Weld Warm-up Heater Base Plates (MA-360007) and RTD
Mount Blocks to End Plates as per Q1 Module Assembly (ME-369894).”
(New Step 5.11)

5.12 Modified $tep.” Changed to “Solder the lower 8kA bus to Lower Lead as per
Q1 Modulé Assembly Drawing (ME-369894) and Figure 5.0-B.”
(New Step 5.3)

5.13 Madified Step. Changed to *“Solder the upper 8kA bus to Upper Lead as per
Q1 Module Assembly Drawing (ME-369894) and Figure 5.0-B.”
(New Step 5.4)

5.17 Modified Step. Changed to “Attach Q1 Bus Exit Support Part Numbers to Q1
Lead as per Q1 Module Assembly (ME-369894).” (New Step 5.8)

5.18 Modified Step. Added Note: “USE ONLY CERN LABELS ON WIRES.”
Added New Table from Rodger Bossert. (New Step 5.9)

5.19 Modified Step. Changed to “... Verify that there is sufficient slack in cable to
allow for two inches of differential thermal contraction.” Replaced Figures
with New Figures from Rodger Bossert. (New Step 5.10)

5.20.1 Removed Step. “Install Warm-up Heater Base Plates (MA-369997) by
welding onto in End Plate. (Check each box as Heater is installed.)”
5.21.1  Modified Step. Changed to “Attach RTD's (MA-3659835) (Qty. 2) to

Mounting Blocks as per Q1 Module Assembly (ME-369894).”
(New Step 5.13.1)

5.22 Modified Step. Added “Record the resistance data from the Manufacturer’s
Traveler below. Compare RTD resistance test results to the resistance results
from the Manufacturer’s Traveler. Ensure RTD resistances are within 58.
Attach the Manufacturer’s RTD papers at the end of this traveler.” Modified
Tables to show comparison of RTD resistance. Deleted Wire Nos. from
Table. Only CERN Labels will be used. (New Step 5.14)

Q! LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ6-0
Notes:
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Rev. E

TRR No. Date

Uagernr’

)

A 523

{continued)

523
5.24

5.26

527

5.28

5.29

5.29

5.30
5.32

5.33

5.35

5.36

5.37

6.1
8.1

83
8.4
852

9.2

Q1 LMQXA Cold Mass Module Assembly

Modified Step. Changed to “Hipot RTD’s to 100V. Use Droege Serial No.
910 (FNAL Part No. 51330) or equivalent. Hipot Cryogenic (Warmup)
Heaters to 300V. Use Droege Serial No. 910 (FNAL Part No. 51330) or
equivalent.” Modified Tables to show comparison of Hipot Leakage.
Deleted Wire Nos. from Table. Only CERN Labels will be used. (New Step
5.15)

Added Step. “Tack weld bolts and washers for mounting Corrector into place
per Q1 Cold Mass Welded Assembly (ME-390526).”

Modified Step. Changed to “Attach Linear Cable Clamp Assembly
(ME-430040) to bottom of corrector Magnet.” (New Step 5.16)

Modified Step. Changed to “Attach the MCBX Corrector Magnet Alignment
Tooling (ME-390390) to the MCBX Corrector Magnet (MD-390312). ...”
(New Step 5.18)

Added Step. “Verify that Top Surface of the Bus as it exits the Magnet is also
at the top as it exits the Linear Cable Clamp Assembly.”

Added Step. “Attach the Backing Spline (MD-430053) to the Expansion
Loop, between the Stabilizer Assembly and the Linear Cable Clamp
Assembly, as shown on Q1 Module Assembty (ME-369894).”

Added Step. *“Wrap Glass Tape and Kevlar String on the area between the
magnet and the Linear Cable Clamp Assembly.”

Modified Step. Changed to “Move the MCBX Corrector Magnet
(MD-390312) up against the Mounting Ring on the Q1 Magnet, and bolt the
MCBX Correction Coil (MD-390312) to the Q1 Cold Mass using the Silver

Plated Mounting Screw (MA-390247) and torque bolts to 500 in-1bs. per Note

4 of Ol Cold Mass Weided Assembly (ME-390526). Shim between the
Corrector and Flange as necessary.” (New Step 5.21)

Added Step. “Attach Face Plate for Corrector Leads (MD-390671) to front
surface of Correction Coil.”

Modified Step. Added “...The Top of the Bus as it exits the Magnet should
face t1oward the Cold Mass at the stabilizer assembly.” (New Step 5.25)
Modified Step. Added “...Bus surface facing Cold Mass at stabilizer
assembly should be at top as it exits the linear cable clamp assembly.”
(New Step 5.26)

Added Step. “Attach Backing Spline (MD-430053) to area between Linear
Cable Clamp Assembly and Lead End Spider Assembly (MD-430042).”
Added Step. “Wrap Glass Tape and Kevlar String on the area between the
Linear Cable Clamp Assembly and the Lead End Spider Assembly
(MD-430042).”

Modified Step. Changed to “Attach Q1 Lead End Spider Assembly
{MD-430042) to Lead Bus {MB-369962) and Corrector Coil Bus as shown in
Q1 Module Assembly (ME-369894).” New Step 5.34.

Modified Step. Changed to New Electrical Step by Rodger Bossert.
Moedified Step. Changed Part numbers: Beam Tube (MD-369955) and
Insulated Beam Tube Assembly for Q1 (MD-369746).”

Modified Step. Changed Part number: Beam Tube (MD-369955).

Modified Step. Changed Part number: Beam Tube (MD-369955).
Modified Step. Changed to “Subtract 7725 mm (+ 2mm) from the Beam
Tube Length, and record here:”

Removed Step. “If needed, perform a streiched wire measurement of the
system, noting the relative position and rol! of the three magnetic elements to
each other.” per Tom Page.

Page 3 of 64

1580 2/19/04

(continued)

ILHC Serial No.: LMOXA06-0

Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333754

December 15, 2004

Rev. E
Revision Page (3 of 4)
Revision Step No. Revision Description TRR Ne. Date
A 11.0 Modified Step. Changed to New Electrical Step by Rodger Bossert. 1580 2/19/04
{continued) (continued)
12.0 Modified Step. Changed Hypertronics Labels.
12.2 Added Step. “Contact LHC Project Physicist / designee and obtain signature
before Hypertronics Cover is instalted.”
12.3 Added Step. “After LHC Project Physicist / designee has signed the above
step, complete the installation of the Hyperironics.”
13.0 Modified Step. Changed to New Electrical Step by Rodger Bossert.
32 Added Step. “Attach the Certificate of Conformity, for vendor supplied
components, and the Quality Record, for vendor supplied components, to this
traveler. Verify that the Certificate of Conformity and /or the Quality Record
(as required) has been filled out and performed by Fermilab personnel.”
B 1.5 Removed Step. “All personnel performing steps in this traveler must have {612 6/4/04
documented training for this traveler and associated operating procedures.”
5.17 Removed Step. “Place the MCBX Correction Coil (MD-390312) in the
Corrector Magnet Mounting Tooling.”
5.18 Removed Step. “Antach the MCBX Corrector Magnet Alignment Tooling
(ME-390390) to the MCBX Corrector Magnet (MD-390312). Align the
Seribe Lines on the Corrector Magnet (MD-390312) with those on the
tooling.”
5.19 Removed Step. “Mount the Mini Level to the top of the MCBX Corrector
Magnet Alignment Tooling”
5.20 Removed Step. “Rotate the MCBX Correction Coil (MD-390312) such that
the Mini Level is Horizontal 0.00 mm/m (+/~ 0.05 mm/m).”
5.22 Modified Step. Added Technician Signoff for alignment. (New Step 5.18)
5.28 Added Step. “Add Mount to Face Plate”
529 Added Step. “Place Voltage taps as follows: ™
7.12 Added Step. “Mount the KEK Cold Mass Leveling Bracket (MD-350711) to
the X side of the magnet. Record the serial number of the mini level that will
be used below.” Per Tom Page.
7.13 Added Step. “Adjust the mini level so that it is level with respect to gravity.
See the mini level instructions for this procedure.”
7.14 Added Step. “Place the mini level on the leveling bracket so that the readout
is facing the Non-IP end (corrector end} of the magnet. Push the level up
against the leveling bracket top screws. Record the Magnet Level here” Per
Tom Page.
7.15 Added Step. “Remove the mini level but leave the KEK Cold Mass Leveling
Bracket (MD-390711) mounted to the Cold Mass.”” Per Tom Page.
7.16 Added Step. “Move Coldmass to the Assembly Table”
8.2 Removed Step. “Verify Alignment of Q1 and Corrector Magnet (MD-
390312) as per Q1 Cold Mass Welded Assembly (ME-390526).” Task
completed in step 5.22 per Tom Page and LMQXAO1.
84 Added Step. “Place a mark 40mm from the laminations on IP End of the
Beam Tube.”
8.5-8.11 Removed Steps. Steps removed per Tom Page.
8.5 Added Step. *“Verify that the placement of the mark in Step 8.4 is correct.”
8.6 Added Step. “Using the Wachs Cutter, cut the IP End of the Beam Tube at
the mark.”
8.7 Added Step. “Measure the Beamn Tube length and record this measurement
below.”
8.8 Added Step. “Using the number recorded in Step 8.7.2, measure and place a
mark at the Non-IP End of the Beam Tube.”
Q! LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ6-0
Notes:
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Specification # 5520-TR-333754
December 15, 2004

Rev. E
) Revision Page (4 of 4)
Revision  Step No. Revision Description TRR No. Date
B 8.9 Added Step. “Verify that the placement of the mark in Step 8.8 is correct.” 1612 6/4/04
{Continued) (Continved)
8.10 Added Step. “Using the Wachs Cutter, cut the Non-IP End of the Beam Tube
at the mark.”
8.11 Added Step. “Measure and verify Beam Tube length is 7725 (+0/-4mm).
Record Actual Beam Tube Length below.”
10.0 Added Step. Suspension System Assembly Step moved from Q1 Cryostat
Final Assembly Traveler. New Steps added per Tom Page.
C 5.14 Modified Step. Modified Tables. 1648 7/14/04
5.15 Modified Step. Added “(Max. Leakage < 0.1 uA)” Modified Tables.
6.1 Modified Step. Added new method of measuring Ls &QQ per Rodger Bossert.
10.18  Modified Step. Changed “East” to “IP” and “West” to “Non-IP”". Deleted
“Center —North” and “Center South” per LQXAOQ!.
12.1 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.
14.1 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.
D 6.0 Modified Step. Added new Electrical ranges / nominals per Rodger Bossert. 1657 8/10/04
6.1 - Modified Step. Changed to “2. Set test current to 0.1 amp.” per LMQXAO4.
9.1 Modified Step. Changed ‘“‘corrector mounting” to “Expansion Loop
Mounting ” IMQXAQ2,
2.0 Modified Step. Added new Electrical ranges / nominals per Rodger Bossert.
12.1 Modified Step. Changed to “2. Set test current to §.1 amp.” per LMQXAO4.
14.0 Modified Step. Added new Electrical ranges / nominals per Rodger Bossert.
14.1 Modified Step. Changed to “2. Set test current to .1 amp.” per LMQXAO4.
}
‘ E 5.14 Modified Cryogenic Warm-up Heater Table. 1691 12/15/04
6.2 Modified Siep. Added Picture of Corrector Bus Leads. Meodified Table.
10.9 Modified Step. Changed to “Measure the distance between the Suspension
Rings at the bottom of the Threaded Rods and record measurements below.
Copy this page and place copy in designated book for later reference.
(TR-333755, Q1 Cryostat Final Assembly, Step 5.1).”
12.2 Medified Step. Added Picture of Corrector Bus Leads. Modified Table.
14.2 Medified Step. Added Picture of Corrector Bus Leads. Modified Table.

)

Q1 LMQXA Cold Mass Module Assembly
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LHC Serial No.: LMOXAQ6-0
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Rev. E
Ensure appropriate memos and specific instructions are placed with the traveier before issuing the
sub traveler binder to production.
Lo General Notes
1.1 All steps that require a sign-off shall include the Technician/Technician(s)s first initial and
full last name.
1.2 No erasures or white out will be permitted to any documentation. All incorrectly entered
data shali be corrected by placing a single line through the error, initiat and date the error
before adding the correct data.
1.3 All Discrepancy Reports issued shall be recorded in the left margin next to the applicable
step.
14 Personnel shail perform all tasks in accordance with current applicable ES&H guidelines
and those specified within the step.
L5 Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not
being serviced or assembled.
2.0 Parts Kit List
2.1 Attach the completed Parts Kit for this production operation to this traveler. Ensure that
the seriat number on the Parts Kit matches the serial number of this traveler. Verify that
the Parts Kit received is complete.
— /14 /o
rocess Enfineering/Designee Date 7
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ06-0
Notes:
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Rev. E

3.0 01 Module Alignment

XXX 31 Record the serial number for each Magnetic Component Assembly.
Q1 Serial Number: % )/ /77 - O
7

: MCBXSE:nal Number: H a e Ry _ X 32:00024
- LD /-] -Bs

Restﬁo’ﬁ{ib thrity/Physicist Date
32 Autach the Certificate of Conformity, for vendor supplied components, and the Quality

Record, for vendor supplied components, to this traveler.
1 Verify that the Certificate of Conformity and for the Quality Record (as required) has been
- filled gut'and performed by Fermilab personnel.
-~

A /165
rgw Chief Date
A ’

}

QI LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXA06-0

Notes:
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December 13, 2004

Rev. E
4.0 Q1 Magnet Placement (Module Assembly Tooling)
4.1 Configure tooling for Q1 Cold Mass Assembly (ME-390108) per Final Coldmass
Assembly Stat — Support and Clamping Fixture (ME-369768). ]
- -1 "
)74 | |- & s
Techn%n(s) Date '
4.2 Configure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector
Support Fixture %ME-369780), 13.780 Diameter Corrector Magnet. '3
i / - Cév - Q‘{ s
Tec/%ician(s) v Date
4.3 Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final
As§cmgl (ME-369765, View E-E).
< /
“4 /B B
Teohnician(s)” Date
4.4 Move the Qi Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest
the West End of ICB, with the Lead End of the Magnet facing East as per Q1 Cold Mass
ClVE!ded Assembly (ME-390526).
S N p Iz /
-~ . 3?, ~B 3
T;éinician?&}—"’" Date
Q! LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ6-0
Notes:
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Rev. E

4.5 Rotate the Q1 Cold Mass, with the Power Leads facing down, into the proper orientation
as shown in Figure 4.5-A.

g

Looking at Lead End of Q1

;\f Figure 4.5-A )
G [ [O-&x

ch niciah(s) Date

XXX 46 Perform a @iﬂd(w/ire measurement of the system to align the Cold Mass within + .2 mR.
i N ~ .
AW o S

Responsible Authority/Physicist Date

)

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA06-0

Notes:
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Mount the MCBX Corrector Mounting Ring {ME-390037) to the MCBX Correction Coil
(IVIF-SS’ 312).
o) L iaes
a4 cchnician(s) Daté '
: v 48 Position and align the MCBX Correction Coil (MD-390312).
ﬁFLE ]J_‘LEN{ R _4{{‘_9,,) /- /403
C oree cTod = ,.--{I"ecﬁﬁiﬁéﬁ(s) Date
’E,._,..» e T Imm \\m" ’ . i
COre LTEIK s 49 Tack weld the MCBX Corrector Mounting Ring (ME-390037) to the Q1 Cold Mass
N i wa i i 3o As 1 -390108 1 Cold Welded A Iy (ME-390526).
L'm_i, tﬁb‘L)_ g % Bl » jjyiby(ME 4 ){perQ ok Mass Welded ssemby(‘ . )/ )
(K T AT LoD A Af S — (S50 3
L\.J"‘T;\f“ T Guie h“}G’bJ Weldor Date
P R ﬂ ﬂr’ 4.10 Weld the MCBX Corrector Mounting Ring (ME-390037) to the Q1 Cold Mass Asscmbly
I 7 (ME-390108) per Q1 Cold Mass Welded Assembly (ME-390526). -
1 S - (
\ 70 VLN A | 08/ S
“Weldor Date
4.11 Disassemble the Corrector Coil (MD-390312) from the MCBX Corrector Mounting Ring
(1\/1]3—39%)37).
et P P / -
Ve > - /T-Cx
-~ Hechnician(s) Date
v
b om
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.; LMQXA06-0
Notes:
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Rev. E

5.0 Bus & Instrumentation Connection and Assembly

Note(s):
Figure “5.0-A” shows the configuration of Magnet Bus Leads and Corrector Bus
Leads in a Q1 Magnet.

{Corrector Bus Leads)

0 (3 E

Copper (stabilizer)
Superconductor (bus)

Superconductor (bus)
Copper (stabilizer)

View A- 1L Configuration
Figure 5.0-A

5.1 Set up the Power Lead? for splicing as shown in.the Q1 Module Assembly Drawing

(ME-369894).
T e ,:\." - ‘/ e O
T . Aq . . - . . 6
A i.‘.“!lt:',_-/ T '7 » - T / - "/ } - G 3
) P . - ; i RS
. Technician(s) /; -, - Date
52 Construct / Obtain Expansion Loop Assembly per Drawing (MB-369962).
PR
5 L
) RN A (P, SV SR
7 2+
Tethnician(s)} Date

53 Solder the Lower 8kA bus to Lower Lead as per Q1 Module Assembly Drawing
(ME 3691894) and Fngure 5.0-B. .

L'Q(/ ol o L FARN A ST A

-._Techmc:an(s) R or Date

5.4 Solder the Upper 8kA bus to Uppcr Lead as per Q1 Module Assembly Drawing
(ME ﬁ894) and Flgui‘e 5.0-B.

{/\»“-J/L..(a’ }l Pl /91(:.4 S s /’— s

1

'Iffmman(s) / ' T Date

)

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ06-0
Notes:
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Rev. E
Looking at Lead End of Q1
Figure 5.0-B
5.5 Insulate each splice w /h 2/3 overlap, 002 x 3/8 wide kapton, (MA- 292722)
' Py
f’f\ /(/{,L‘,.j , ,;fjw k”ﬂm ’M”fUJ
Technician(s) ’D 7;’ Date ¢
5.6 Ir(,crt piece bf .005 kapton between sphces
[AN Jl -
- ‘{ (i f -\-""7%} SpYIZ2 ]////OQ
Téchnician(s) 5 Date '
57 Put sphces together and insulate splice area with 34 overlap, .002 x 3/8 wide kapton,
pQrt 0. (2927223,
T a fu / S ) i 19 fes
Tecﬁmcnan(s) .) f Date
5.8 Attach Q1 Bus Exit Support Part Numbers to Q1 Lead as per Q1 Module Assembly
(ME-369894).
~ 115 /o5
TecHpician(s) =~ Date
Q1 EMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ06-0
Notes:

Page 12 of 64
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Rev. E

5.9 Prepare Q1 Instrumentation wire feed thru. Build per Q1 Module Assembly
i Instrumentation Wire Feedthru (ME-430008). Wire Labels and descriptions are shown in
Table 5.18 and per (MB-369998).

Note(s):
USE ONLY CERN LABELS ON WIRES.

Q1 Instrumentation wire feed thru labeis

Fermilab CERN

Label Label Description
W1aQ1 [EH8311+ | Twist =
2 01 TER Together Fam

TaQ1_I+ |TT8311 1+

7 ! Pre-made
TaQ1_V+ [ TT8311 U+| ca@ble [ Q1 RTD, primary Wire color: Black

e 3 I

ThQ1_I+ | TT8321 I+ Q1 RTD, redundant: Wire color: Yellow

% Pre-made
TbQ1_V+ | TT8321 U+| cable

Q1 RTD, redundant: Wire color: Black

=" Black U+
3 Yellow I+
= Red U -

[+ Green | -

Individual Thermometer Layout

End View of Instrumentation Tube

Table 5.9

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA06-0
Notes:

}
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December 15, 2004
Rev. E

5.10 Slide Instrumentation Bus Assembly (ME-430008) into the proper Q1 Port as per Q1
Module Assembly (ME-369894). Verify that there is sufficient slack in cable to allow for
two inches of diffcyntial thermal contraction.

Technitian(s) Date
RTD RTD
{thermometer) (thermometer)
Wires Wires
TT8321(ThQ1) TT8311{Ta1)

Warmup Heater
Wires

EH8321+ (W1bQ1) {top )
EH8321- (W2bQ1)} (bottom)

Looking at Non-lead End of Q1

Figure 5.10-A

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA06-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
December 15, 2004
Rev. E

. . Strip Heater Wires
{nstrumentation wires from S .
non-lead end (HTD and 1-2 & 3-4 circuit heater lead "1" YT1111+ (H‘laO'\)

warmup heaters) 1-2& 34 c%rcu?t heater lead "2" YT1111- (H2aQ1)
| 1-4 & 2-3 circuit heater lead "1* YT1121+ (H1bQ1)
1-4 & 2-3 circuit heater lead "2" YT 1121- (H2bQ1)

Warmup Heater Wires

EH8311+ (W1aQ1) (top )
EHB311- (W2aQ1) (bottom)

Instrumentation
wire tube

Voltage tap wires

Lead tap "a" primary EE1111 (VTa1Q1)
Lead tap "a" redundant E1121 (VTa2Q1)
Lead tap "b" primary EE1311 (VTb1Q1)
Lead tap "b" redundant EE1321 (VTb1Q1)
Center tap “c” primary EE1211 (VTc1Q1)
Center tap "¢" redundant EE1221 (VTc2Q)

Looking at Lead End of Q1

Figure 5.10-B

)

QI LMQXA Cold Mass Module Assembly ILHC Serial No.: LMQXA06-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
December 15, 2004
Rev. E

5.11 Weld Warm-up Heater Base Plates (MA-360007) and RTD Mount Blocks to End Plates as

per Q1 Module Assembly (ME-369894), . ,_
R I /// 5 / g

Weldor(s) Date

5.12 Install Warm-up Heaters (ME-369834) to each end of Q1 as per Q1 Module Assembly
(ME-369894).

5.12.1 Install Warm-up Heaters {(MA-369834) onto the Warm-up Heater Base Plate
{MA-369997).

5.12.2 Solder wires (MA-369833) to the Warm-up Heaters as per (ME-369894).

/ /27795~
Date

5.13 Install RTD’s as per QI Module Assembly (ME-369894). Record Serial Numbers of each
RTD in the table below. Attach Data Sheet for each RTD to traveler.

5.13.1 Attach RTD’s (MA-369835) (Qty. 2) to Mounting Blocks as per
Q1 Module Assembly (ME-369894).

5.13.2 Solder wires {MA-369836) to RTD’s as per Q1 Module Assembly
(ME-369894). Individual RTD wiring is shown in Figure 5.21.2-A below.

Black U+
Yellow I+
Red U -

Green | -

WGICIG

Individual Thermometer Layout

Figure 5.13.2-A
"//%&%f VALIATS

Tech#ician(s) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ6-0
Notes:
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kj\q\ . 5.14  Perform a continuity check on all RTD’s and Warm-Up Heaters. Record the Data below.
j ) ¢'/] {1lmA}. Record the resistance data from the Manufacturer’s Traveler below. Compare
\" ] RTD resistance test results to the resistance results from the Manufacturer’s Traveler.
Ensure RTD resistances are within 5€3. Attach the Manufacturer’s RTD papers at the end
of this traveler.
To measure the resistance of a Thermometer (RTD):
1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
5. Push biue button {function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance
measurement).
8. Read resistance in ohms and record in traveler.
Hewiett
Pociard HP3457A SENSE WPUT
OO0 pocoo el
I o [ et 1 e B e e o ] s ™,
= =1=1=1=E—]—1=]= e 1
Lne O 3 s ot I s (o e oo e B L L g
, 3 / :
OHMF éuﬁon Blue {function) Button / / / i
U+ Black]|
I+ YeRow |-
U-Red
I Green
Thermomster
{RTD}
RTD’S
—
Building Temperature: _='Z D r Time of Test: =__/O_12_L_
Serial No. Location Wire No. Measured £ Mifr. Q (expedition)
Cv- LS x [&3&3 ﬂQlInst.BusSide\ TT&311 7, D) Q‘]_ Y90
Cx. L‘S,k' 10113 !Ql Inst. Non-Bus Sig TT8321 ("0’ ) ‘_’ c,ci (07. 315
Cryogenic (Warm-up) Heaters
Building Temperature: 0~ Time of Test: jo _'_3 O 4.
Location Wire No Measured £2 Manufacturer
QI Lead End EH8311 ”a .| C?(ﬂ , 16 Q2
Q1 Non-Lead End EH8321 ’ CJ . 5 7 %2 16 Q
} chnician(s)*/ Date

Q1 LMQXA Cold Mass Module Assembly

Page 17 of 64

LHC Serial No.: LMOXAD6-0
Notes:
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. December 15, 2004
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4& @7 5.15 Hipot RTD's to 100V. Use Droege Serial No. 910 (FNAL Part No. 51330) or equivalent.
‘\/) (Max. Leakage < 0.1 pA)
@ Havorevg:thef verify setup and sign below before continuing. _
L"’J. /;;:Z ki R
‘ ?‘;ew Chigf Date
RTD’S
Building Temperature: ___ ’g"--) ‘ Time of Test: 7 '/
Serial No. Location Wire No. Max. Leakage < 0.1 pA
Cxo LS X ik _x Q1 Inst. Bus Side TT8311 <) 4
Ch_ (5. X I 333 bl Inst. Non-Bus Side TT8321 < ./ Al *d-
Hipot Cryogenic (Warm-up) Heaters to 300V. Use Droege Serial No. 910
(FNAL Part No. 51330) or equivalent. (Max. Leakage < 0.1 pA)
Have Crew Chief verify setup and sign below before continuing. B
PO e - 7 . ;-
-\/j . :;’%':E?’ z('..-f) / & (— - L )
c;cf Chief Date
Warm-up Heaters
Building Temperature; _ <) Time of Test: _ ;
Location Wire No Max. Leakage < 0.1 yA
Q1 Lead End EH8311 &L homg
Q1 Non-Lead End EHS8321 \’ Lo /d
3 "_ _ 120 o
Tgfhnician(s) -~ Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA06-0
Notes:

Page 18 of 64



TD/Engineering & Fabrication Specification # 5520-TR-333754
December 5, 2004
Rev. E
’ 5.16 Mount the Linear Clamp Base Block (MD-369926).
A [ A9/ 55
Tec,l(nician(s) Date
5.17 Move the MCBX Correction Coil (MD-390312) up against the Mounting Ring on the Q1
Magnet, and bolt the MCBX Correction Coil (MD-390312) to the Q1 Cold Mass using the
Silver Plated Mounting Screw (MA-390247) and torque bolts to 500 in-1bs. per Note 4 of
Q! Cold Mass Welded Assembly (ME-390526). Shim between the Corrector and Flange
as necessary.
I
2 i / 2o /;v\.‘) .
~— Teﬂ\ician(s 7 Date
XXX 5.18 Verify Alignment of MCBX Correction Coil (MID-390312} as per Q1 Cold Mass Welded Assembly
. _ (th-321§%26). ‘
N 5 : 5 IR G- : -
er—L‘Jrr’k 5"'(9?) VW . /’ZZ_¢5
71 yhiooyh Al _ Technician(s) Date
1[ @ d :'}i:,""-*r’? "‘! . PA?—- . ‘/22/3;
ber f Responsible Authority/Physicist { T- At xm Erenily Date -
n :‘ 8-
SJ‘P‘?{" sl 5.19  Tatk weld bolts and washers for mounting Corrector into place per Q1 Cold Mass Welded
& R Ass}?ml;]y (ME/—’39’0526)i“ , Y,
Fw AT ] S A - N I
A SadT O] A i a2 @S
- Weldor(s) Date
j a / 10l 3 3
‘ 5.20 Mount the Stabilizer Assembly (ME-430039) onto the top of correction coil as shown in
T R K Q1 Module Assembly,(ME-369894).
No e A N
ey [L22/03
- i Techpd'eian(s} v Date
5.21 Feed the Lead End Loop Assembly (ME-369962) through the Stabilizer Assembly as
shown in Q! Module Assembly (ME-369894). The Top of the Bus as it exits the Magnet
should face toward the Cold Mass at the stabilizer assembly.
e | ,
LR Y 7 / f21/a5
Tectu‘{iCian(s) Date
rs
)
Q1 LMQXA Cold Mass Mocdule Assembly LHC Serial No.: LMOXA06-0
Notes:
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522  Feed the Lead End Loop Assembly (ME-369962) through the Linear Cable Clamp
Assembly (ME-430040)(bottom). Bus surface facing Cold Mass at stabilizer assemnbly
should be at top as it exits the linear cable clamp assembly.
S 5 ' W7
Tepffnician(s) v Date
523 Verify that Top Surface of the Bus as it exits the Magnet is also at the top as it exits the
Linear Cable Clamp Assembly.
Crew Chief Date
5.24 Attach the Backing Spline (MD-430053) to the Expansion Loop, between the Stabilizer
Assembly and the Linear Cable Clamp Assembly, as shown on (31 Module Assembly
(ME-369894).
) 1/ v oS
TecMnician(s) Date
5.25 Wrap Glass Tape and Kevlar String on the area between the magnet and the Linear Cable
Clamp Assembly.
/Ezc% / 3l g
Tekhaician(s) Date
5.26 Attach Face Plate for Corrector Leads (MD-390671) to front surface of Correction Coil.
. [ot/as
Tehinician(s) ~ Ditte
5.27 Connect the MCBX Correction Coil (MD-390312) Bus wires from Bus Assembly
{ME-369826) to the MCBX Correction Coil (MD-390312) as per Q1 Module Assembly
(ME-369894).
e /] /25 A0S
T)zélhnician(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ06-0
Notes:
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5.28 Solder MCBX Corrector Magnet Voltage Tap Wires (MA-369832) as per Q1 Module
i Assembly (ME-369894).
P (/26195
Technicyn(s) Date
529  Run instrumentation wire bundle along path at top of corrector coil as shown in Q1
Module Assembly (ME-369894). Attach Instrumentation Wire Hold-Down Brackets
(ME-430015) as shown in Q1 Module Assembly (ME-369894) and pack with Green Putty.
Raa® (/2 G /55
Technician(s) Date
530  Attach Q1 Lead End Spider Assembly (MD-430042) to Expansion Loop Assembly
{MB-369962) and Corrector Coil Bus as shown in Q1 Module Assembly (ME-369894).
— ' [/2§7a5
Tecbhician(s)\/ Date
5.31 Attach Backing Spline (MD-430053) to area between Linear Cable Clamp Assembly and
Lead End Spider Assembly (MD-430042).
- /35103
Tec Date
532  Wrap Glass Tape and Kevlar String on the area between the Linear Cable Clamp
Assembly and ghe Lead End Spider Assembly (MD-430042).
B PEE - .—’/
} ; ‘"“‘j:f"(%é(‘/] [/zalx
‘ Tethnician(s) ~ Date
J
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ6-0
Notes:
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6.0 Electrical Inspection

6.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass. Refer
to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the Resistance of a @1 Cold Mass:

1. Use Valhalla Scientific 4300B digital micro-ohmmeter.

2. Set Test Current to 0.1 amp.

3. Set Scale to 2V full scale.

4. Turn temperature compensation on.

5. Turn test current off.

8. Connect |y to Q4 inner power iead as shown in figure.

7. Connect | o to Q3 inner power lead as shown in figure.

8. Turn test current on.

9. Connect Vy and V| to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vi, to Q4 power lead and V o to Q3 power lead.
11. Read resistance and record in traveler.

1 Cold M Electrical M urements

EE1311 {CERN) EE1321 (CERN)
VTb1Q1 (FNAL) vTh2Q1 (FNAL)
b1 (KEK) b2 (KEK)

EE1211 {(CERN)
VTc1Q1 (FNAL)
¢1 (KEK)

EE1221 (CERN)
VTe2Q1 {FNAL)
2 (KEK)

EE1111{CERN}) EE1121 (CERN)
VTa1Q1 (FNAL) VTa2Q1 (FNAL)

at (KEK) a2 (KEK)
VALHALLA
SCIENTIFIC 43008
1A
xxx ohms @ VHlO Glﬂ-..
Resistance
Test Temp VLoo GTL:
Fuil Scale 20mV 200my zv = Current Comp :
Voltage [ I T 1 1
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA06-0

Notes:
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(Q1) Resistance Nominal 3.35 to 3.45 Q 4.
- \\\
Voitage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
Vp |VTalQl |EE1T111 | af . '
Vio |VIcIQl |EE1211 c1 - o
VHI VTCIQI EEi211 cl o1
Vio {VIbIQl [EE1311 b1 A T
Vi |VTalQl [EE1114. -} = at = R
" Vio [VibiQl [EE1311 | bl G 7T TN
Total Resistance with Leads )
e
Nominal 6.75 to 6.85 Q Q /
Vi Q4 Power Lead S g v5 )
(. S —
Vo Q3 Power Lead i j' Q¥
. o : 37 -s":/fi N ] . . e
£ ¢ ':,: - _‘s/f) 1(@_ / _ —7)/ — L_.5
Technician(s) Date
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps Nominal 3.35 t0 3.45 Q
Connect Fermi CERN KEK Resistance
Vy VTa2Ql EEi121 | a2 o
Vio VTe2Q1 EE{1221 c2 o ol
Vi VTc2Q1 EE1221 c2 .
-G
Vio VTb2Q1 EE1321 b2 2290 o
e j R . "/C"?L-r’ /— “S/» 05
Teclfnicién(s)/_,---’ ES s Date

Q1 LMQXA Cold Mass Module Assembly
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To measure Ls and Q of a Q1 Cold Mass:

Use Agilent 4263B LCR Meter.

Turn power on by pushing line button. Wait 30 seconds until display screen is lit.

Recall program #1. To do this, push recall (Rel}, then push #1, then push Enter.

Push Auto/Hold button to release hold.

Verify that the frequency displayed in the upper right comer of the display screen is 1000 Hz and the level
recorded in the iower right corner of the display screen is 1V ar 1000 mV.

Connect Hg,, to Quadrant 4 power lead as shown in figure.

Connect L, to Quadrant 3 power iead as shown in figure.

Connect Hyand L, buttons to voitage taps as shown below.

PNO e wn =

To measure Q1:
» To measure Quadrants 1&4, connect Hyeto VTal1 (EE1111 for Q1), and Ly, to VTc1 (EE1211 for Q1.
« To measure Quadrants 283, connect Hpcto VTc1 (EE1211 for Q1), and Ly, to VIb1 (EE1311 for Q1).
« To measure total, connect Hyto VTal (EE1111 for Q1), and Ly to VTb1 (EE1311 for Q1).

9. Read Ls and Q from display and record in traveier.
EE1311 (CERN) EE1321 {CERN)
VTb1Q1 (FNAL) VTb2Q1 (FNAL)
b1 {(KEK) b2 (KEK)

= e e
N
¥

!
/

EE1211 {CERN)
VTc1Q1 (FNAL)
L c1 (KEK)

n ' EE1221 (CERN)
VTc2Q1 (FNAL)
2 (KEK)

[ A4
EE1111(CERN) £E1121 (CERN)
VTalQt (FNAL) VTa2Q1 (FNAL)
a1 (KEK) a2 (KEK)

Q1 LMQXA Coid Mass Module Assembly LHC Serial No.: LMOXAQ6-0
Notes:
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| (Q1) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
Connect] Fermm CERN KEK Total Inductance
Hpor [VTalQ1 [EE1111 at o
Leor [VTcIQL |EE1211 | ¢t - /5.75¢ 0 mH
Hpor [VTc1Q1 |EE1211 cl
Lpor |VIBIQ1 |EE1311 b1 ‘L. 337 mH
Nominal 30 to 32 mH
Total iInductance
Hpo-r VTalQl1 EE1111 al
Leor |VTbIQL |EE1311 b1 F/ 53 mH
(Q1) Q-Factor Nominal 1.0to0 1.2
Voltage Tap Serial Numbers
t
Connect] Fermi | CERN | KEK Total @
Hpor |VTal1Q1 JEE1111 | a1 | S
Leor |VIcIQ1 |EE1211 | o | ==
Leor [VIbIQl |[EE1311 b1 <)
Nominal 1.0t0 1.2
Total Q
Hpo-r VTalQl EE1111 a1 7
Leor |VIbIQ1 |EE1311 b1 S
o '..r:" ¢ e, ,_/&,,_:; | / Y
Techniciangs) ¢ . Date
)
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ06-0
Notes:
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To measure the resistance of a Thermometer (RTD):

L

U+ (Black) to Sense HI
I+ (Yellow) to Input HI
U- (Red) to Sense LO
I- (Green) to Input LO

@ No O

Push blue button (function key) once.
Push OHMF button.
Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
Read resistance in ohms and record in traveler.

Use Hewlett Packard HP3457A digital muttimeter.
Record temperature of buiiding within +/- 5 degrees.
Press line button to tumn line on.

Connect wires as shown in Figure below.

Specification # 5520-TR-333754
December 15, 2004
Rev. E

%

Packard

e 0 3 (o R

0 oo |=|1=1

wo

HP3457A

| oo i Y et |
[ 2 e 3 e Y et |
[ e e 3 s e |
e e B s e |

| e e s
a3
aoocooga
| e s e e |

/

CHMF Button

\

Btue {function) Button

U+ Black |

3 Yellow [ e L
F-Green—-—-—""'—'——-—_‘ S

Thermometer
(RTD)

To measure the resistance of a Cryogenic (Warm-up) Heater

Neoawh =

Use Hewlett Packard HP3457A digital muitimeter.
Record temperature of building within +/- 5 degrees.
Press line button to turn line on.

Connect wires as shown in Figure below.
Push blue button (function key) once.
Push OHMF button.
Verify arrow in readout is above the 4W{} (meaning a 4 wire resistance measurement).

Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.
8. Read resistance in ohms and record in traveler.

Hewlett
Packard

HP3457A

s 1§ s 3 s s |
ocoacd
Ooco.,

SENSE WNPUT

o)

awQ
Line =3 L a3 o e s [ o |=:|=u:||:|/4
O oo e e
Fi Q‘;\ Pl -
OHMF éuﬁon Blue (function) Sutton
Warmup

Q1 LMQXA Cold Mass Module Assembly
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Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+5°): ___—13
Component Fermi CERN Range Resistance
Q1 RTD, primary TaQl | TT8311 | 60t070Q "“-’“f-qpﬁﬁ‘“"g’ r‘
Q1 RTD, redundant TbQ1 TT8321 601070Q |~ Z< G T7, Z g
Q1 Cryogenic (warm-up) Heater (LE) - - : : :
W.lan EHB311+ R .
C N#‘iH— S S
Q1C w;reatt(op( E‘R) )(LE) 4 1 16t01850Q | p 2
ryommcwarm-upHeaier - s 1 enaatss 1 . . 4
" wireatbottom (CERN#1F) | W@Ql_ | EHesT- ¢ Ml
Q1 Cryogenic (warm-up) Heater (Non- LE) -
wire at top (CERN #2 14+) WIbQL | EHB321+
Q1C ic ( ) Heater (Non-LE) 16101850 S
ryogenic (warm-up) Heater (Non-LE) - ) ‘oo S
wire at bottom (CERN #2 I-) W2bQL | EHB321 o
o o :
¢ . ?_ J-_.f/‘} . I/ - 5 Vaws _6
Technician(s) Date

Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip)
Heater Resistance for Q1.

Q1 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description RangLe Resistance
H1aQ1 | YT1111+] HA?1 e | |
N ' Circuit A 281t032Q "
H2aQ1 | YT1111-| HA2 | D¢ 7
H1bQ1 | YT1121+ HB1
Circuit B 281032 Q Dy ou
H2bQ1 | YT1121- ' o
) o . - //" b _gg
T;chﬁiciaﬁfg == Date

Q1 LMQXA Cold Mass Module Assembly
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LHC Serial No.: LMQXAQ6-0
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6.2 Using the HP4284A, connect power thru the corrector Power Leads
(H1A and H1B to measure Q1-H1 or V1A and V1B to measure Q1-V1).
Connect the Sense 1.eads as shown in table below and record resistance.

Corrector Bus Leads

ViA { VIB ;| H1A | H1B
{(View Looking into Q1)

Readout Labels Power Labels Resistance

H1A EE8121 71 o

EE8121 H1B H1A, H1B U o

H1A H1B | e o

£ *é///’ig’;i— [— 3/ -¢s
Technician(sj Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQX_/;(I)G-O
otes:
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7.0 Dome Setup
7.1 Attach TP End Dome (MD-390172) (Q1) to the End Dome Positioning Fixture
{(MD-369776).
P { 7/’ /3 [ [or
Techtiician(s) Date
7.2 Align IP End Dome (MD-390172) as shown in Q1 Cold Mass Welded Assembly
(ME-390526).
T2 gz FAC s S
Techpician(s) 7 Date
7.3 Le\fél the IP End Dome (MD-390172) using the Ball Socket (MID-369777) and the Mini
Level.
T ~ 7 S T
Te nician(s}“‘J Date
7.4 Mark the IP End Dome (MD-390172) and the End Plate with a Horizontal Witness Line.
This Step will be used in Step 9.4 to reposition the Domes prior to Weiding.

o /v . ,
AT P S
Technician(s) Date

7.5 Remove the IP End Dome (MD-390172) from the Tooling.
<7 .y
ey Sl : L [
Tech 1ciarT(s) ~/ Date
7.6 Attach Non-IP End Dome (MD-390172) {Q1) to the End Dome Positioning Fixture
(MD-369776).
(:_':. oL 7
L {:;( j //..- /.J'. J.-l
Technician(s) > Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA06-0
Notes:
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7.7 Align Nen-IP End Dome (MD-350172) as shown in Q1 Cold Mass Welded Assembly

(ME-350526). &~

ﬂﬁp;,_ _“:‘“/_/ . )
e C T j el

Techpician(s) Date
7.8 Level the Non-IP End Dome (MD-390172) using the Ball Socket (MD-369777) and the

Mini Level.

i DERRAE

Techmician(s) Date
7.9 Feed the Electrical wires/bus through the proper ports as the Non-IP End Dome

(MD-390172) is brought into position against the End Plate.

- ™ - ; /‘\- _/' /‘[ e \:’/
Technigian(s) - Date
I

7.10 Mark the Non-IP End Dome (MD-390172) and the End Plate with a Horizontal Witness

Line. This Step will be used in Step 9.7 to reposition the Domes prior to Welding.

Tec}nit’ian 5 Date
7.11 Remw.ﬁ_blgn—_n’ End Dome (MD-390172) from the Tooling.

/;7 ﬁ&l _ } ;/ oy ."i O
Teghnician(s}‘ Date
i, [€ [P STl ben & and e boe
; : = e -
wLG!’k'ﬂ(} 7[“ R - A% SK.
A o
e
i/ 2 ob
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ6-0
Notes:
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) 7.12 Mount the KEK Cold Mass Leveling Bracket {MD-390711) to the X side of the magnet.
i Record the serial number of the mini level that will be used below.
Y I
Mini Level Serial Number: DS
. ,/ﬁ:'j""l e e
- - Teéhnician(s) Date
7.13  Adjust the mini level so that it is level with respect to gravity. See the mini level
instructions for this procedure.
i l";).’ AT K N — -
:Péthnician(s) : Date
7.14  Place the mini level on the leveling bracket so that the readout is facing the Non-IP end
(corrector end) of the magnet. Pu% the level up against the leveling bracket top screws.
Record the Magnet Level here : llr L :
o 2 ] “a LS
AL Foo, et
;'Z( echnician(s} Date
7.15  Remove the mini level but leave the KEK Cold Mass Leveling Bracket (MD-390711)
mounted to the Cold Mass.
e u PP
Fechnician{s) Date
} 7.16  Move thg'Coldmass 10 the Assembly Table.
oL o
LT = AN
fchnician(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXAQ06-0
Notes:
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8.0 Beam Tube Insertion

Specification # 5520-TR-333754
December 15, 2004
Rev.E

8.1 Inspect the Beam Tube (MD-369955) for damage. Clean Beam Tube using lint free
Heavy Duty Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol
(Femﬁtock 1920-0300) as per Insu]ated Bgam Tube Assembly for Q1 (MID-369746).

+

r"-‘ . ]

Technicifr’i'(é)

/-3 -at

Date

8.2 Using Insertion Tooling, insert the Beam Tube (MD-369955) into the Magnet Assembly as

per Beam Tube Insertion Tooling (MD-369789).

chhnician(‘s‘f =

Pl Ve A e

Date

83 Position the Beam Tube (MD-369955) longitudinaily per Q1 Cold Mass Welded
Assemb&y (ME- 390526)

--,'Yéchmcmn(s)

R

Date

84 Place ;r')hark 40mm from the laminations on IP End of the Beam Tube.

JI,—-){/\;,_,_/

chmcxan(s)

85 Verify thpt the placement of the mark in Step 8.4 is correct.

? o
A R
Date

A lzs
Date

Créw Chief
8.6 achs CULLQL cut the IP End of the Beam Tube at the mark.
L AT ) -0
I#Enician(s) Date
8.7 Measure the inside Beam Tube length and record this measurement below.
Step Description Measurement
871 Beam Tube Length 0)0[}’9’
o Subtract 7725mm (+0/-dmm) - 7725mm
8.7.2 (Length to be cut from Non-IP End) = 3 %_
A N C-! ey
Date

Ty MCia;(é)

Q1 LMQXA Cold Mass Module Assembly
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LHC Serial No.: LMOQXAD6-0
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8.8 Using the number recorded in Step 8.7.2, measure and place a mark at the Non-IP End of
the Beam Tube. . P
L oy C =<
T niciaﬁtsﬁ Date
8.9 Veiify that the placement of the mark in Step 8.8 is correct. 7
14
9\ Qﬁfﬁ{
Cfew Chief Date /
8.10  Using the Wachs Cutter, cut the Non-IP End of the Beam Tube at the mark. e
S .. .
AV, Z -/-95
/7&hmcian(s) Date
8.11 Measure and verify Beam Tube length is 7725 (+0/-4mm). Record Actual Beam Tube
Length below.
.
Actual Beam Tube Length 77 g 2 mm
7 7
A . A<
Jt:_:_\)f‘c;z,/ c -/ c/f
/i‘ cchnician(s& Date
, , .
/I X 2 / { l .;‘;
Responsible Authority/Physicist Date
XXX 812 Hipot the Beam Tube to coil, heaters and ground. (5kV) (Max. Leakage < 0.514A)
Have CreK ahief veg‘fy setup and sign below before continuing. / _
Créw Chief Date
Hipot Leakage or Failure Voltage Pass Fail

Beam Tube to coil, heaters

S uf

v

and ground
/ﬂ —

. 7
f SR Lol
yéchnician(s) -

Vb N

Responsil@e Author'ity/Ph‘ysicist

Q1 LMQXA Cold Mass Module Assembly
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9.0 Dome Installation

e

X \ 9.1 ' Tack weld the Expansion Loop mounting hardware in place as per Q1 Cold Mass Welded

s f&ssembly (ME-390526). N /
. CHANDER Sc ol o;Z//O ik/ o C)//;&? /[,S’

S e

s Weldor(s) \(/(ljlw VVJL)/)./’ - i Datd /,1
9.2 Mount and adjust the Shipping restraint screws.
Note(s):
eld to corrector if necessary.
Al /7 \\ oy / .
Vo Yce = L-1-2 5
f’?rechnic‘ian(s) Date

9.4 Reposition the IP End Dome as shown in Q1 Cold Mass Welded Assembly
(ME-320526) using the Horizontal Witness Line from step 7.4.

T~ AT
Teétinician(s) Date
95 Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per Q1
Cold Mass Welded Assembly (ME-3903526).
7 / K » ST
, = =/~CD

"_'-fy p r J/ z_ C”u('
’ //Wéﬂm(s) Date
i

A <
9.6 Weid the IP End Dome, skip weld around to minimize distortion per Q1 Cold Mass
W?jicd Assembl 47-390526).
B4 /2,@%&2,; Lo LAt 2705 //Z /z ‘o5

7 Wetdor(s) 5{ Date /
L//V '.’ .o -
9.7 Reposition the/Non-IP End Dome as shown in Q1 Cold Mass Welded Assembly
(ME-3{9/Q§26) using the Horizontal Witness Line from step 7.10.
7 7

D™ <-lcer
.~"Tdchnician(s) Date

9.8 Feed the Electrical wires/Bus through the proper ports as the Non-IP End Dome is brought

into positien against the End Plate.
iy . /n,

e B

/@miciaﬁg) Date

Q1 LMQXA Cold Mass Module Asserably LHC Serial No.: LMQXAQ06-0
Notes:
Page 34 of 64
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9.9 Ensure Spider Assemby (MC-369973) is installed properly as per Q1 Module Assembly

(ME-369894).
, 2/ / oS

Crew Chief Datd "7

9.10 Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome as

per Q1 Colc}Mass Weld Assembly (ME-390526). .

P X D - (=05
//) /314.4 7‘5"1,
AWeldor(s) Date
Weld the Non-IP End Dome, skip weld around to minimize distortion as per Q1 Cold
Mass Wcld Assembl (ME 390526).
/Zk/tt/ // bro. _*_ D=/ - "%//555’
Weldor(s) 7 Date /
{
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA06-0

Notes:
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10.1 Clean the Suspension System with Ethyl Alcohol (Fermi stock 1920-0550} and Kimwipes
(Fermi stock 1660-2500) or equivalent.
Part Name Part Number Quantity Completed
./ Fixed Support Assembly (ME-390041) 1
v Sliding Support Assembly (ME-390042) 1
" Tie Bar Assembly (ME-390400) 2
+ " Tie Bar Shim, 6.4mm (.250”) (ME-390118) 4 P
Tie Bar Shim, 2.4mm (.093") (ME-390119) 4
" Tie Bar Shim, 0.8mm (.031") (ME-390120) 4
/ Suspension System Adjusting Screw (MB-390039) 8
S M16 x 70mm SHCS (MA-393021) 8
/
(.656” ID x 1.38” O o 13 THK STN STEELy | (MA-39037) 8

Labal theIP End and the Non-IP End of the Vacuum Vessel with a temporary sticker or equivalent.

Teclmician(s)

10.2
the Non-IP End.

/<x . F:i\:-\f.}_/\ .

Technician(s) 3

>

Q1 LMQXA Cold Mass Module Assembly

Page 36 of 64

Date

Insert the Fixed Support Assembly (ME-390041) into the Vacuum Vessel and position at

AN o

Date |

7

LHC Serial No.: LMOXAQ6-0

Notes:
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10.3 Install the Suspension System Adjusting Screws (MB-390039) and Washer (MA-390377)
) into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw
threads with Molybdenum Disulfide prior to installation.
T 8
F).\LMC:JL_i i Q/l/o5
Technidian(s) ¢ Date - '
104  Adjust the Vertical and rotational alignment of the Supports using the Suspension System
Adjusting Screws (MB-390039). Ensure all four screws are in contact with the Support
and that Diametrically Opposing Support Lugs are equidistant from the Vacuum Vessel
Wall.
-
Adjusting Screw i
(MB-380038) Y
|
\;
IT 1§ 1
O Fronu ., 210 lox
Techniciah(s) Date '
18.5  Insert the Sliding Support Assembly (ME-390042) in to the Vacuum Vessel and position
at the IP End.
o L-ﬂ Caan j '/ -j: //M;
Technician(s) A Date’ '
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA06-0
Notes:
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106  Install the Suspension System Adjusting Screws (MB-390039) and Washer (MA-390377)
into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw
threads with Molybdenum disulfide prior to installation.
(" T e / 0oy
Technician(s) O Date |
10.7 Adjust the Vertical and rotational alignment of the Supports using the Suspension System
Adjusting Screws (MB-390039). Ensure all four screws are in contact with the Support
and that Diametrically Opposing Support Lugs are equidistant from the Vacuum Vessel
Wall.
i
Adjusting Screw 4B
{MB-380038) \
4
1] 1| IT
{"’:ﬁ\ 3 -
Technician(s) ad Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA06-0
Notes:
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10.8 Assemble the Suspension System using the Fixed Support Assembly (ME-390041), the
) Sliding Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390167).
Insert Tie Bar Shims (MC-3901 18),(MB-390119) and (MB-390120) between the Sliding
Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390400) as required.
(Reference drawing: ME-390525).
'-_'-'-M" P
O— ‘Jr\’\w\‘x\ Q r})‘cl'h
Techniciah(s) 7 Date
10.9 Measure the distance between the Suspension Rings at the bottom of the Threaded Rods
and record measurements below. Copy this page and place copy in designated book for
later reference. (TR-333755, Q1 Cryostat Final Assembly, Step 5.1).
1
Non-IP North to IP North 15 m o4
Non-IP South to IP South i’/ S / M m
23 )5
chhr_ﬂx’ar?('s) Date
10.10 Measure from the face of the IP end vacuum vessel flange to the inside surface of the
IP end suspension system.
. .9
4 Recorfi measurement here: / ¢ ? o |
\L_lml}) Z / 3/45 |
J Te’chni?:'ian(s) Date 7
10.11  Measure from the face of the Non-1IP end vacuum vessel flange to the inside surface of the
Non-IP end suspension system.
. N L7
,&Rscord measurement here: I R
_L"p«'})j AT A
Technician(s) Date
10.12  Label the IP End Support and the Non-IP End Support. (Writing
on the G-11 Support is acceptable).
‘lgrhw. 2 2/85
Tedhnician(s) Date
10.13  Loosen each Suspension System Adjusting Screw (MB-390039) 1/2 turn and remove the
Suspension System from the Vacuum Vessel.
7 ‘:;:-[Af.’;«/vﬁ./ e 'L I L } 25
Technician(s) " Date =
10.14  Configure the Suspension Tooling for Q1 Assembly per Cryostat Layout Tooling &
Assembly (ME-364604). Place Suspension Assembly on the tooling and make necessary
adjustments to the tooling.
O T P el
) Technician(s) N Date
Q! LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA06-0
Notes:
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10.15  Assemblie the Suspension Mounting Brackets (MD-390279) to the Support Assembiies.
A /2 /o5
Tcéﬁnician(’pﬁ Date
10.16  Slide the Suspension System over the Cold Mass and place on tooling. The Suspension
system may be disassembled during this step. Record shim sizes and locations prior to
disassembly.
Note(s):
Ensure that the Suspension System is configured properly to the Cold Mass with
respect to the IP and Non-IP Ends.
L/ JILE Z,/g/,ﬁ
Techniciak(s) Date ¢
X 10.17  Verify loghing collars exist only at Non-IP End support.
G — - -
! R\\ o Z N % - L’ dj
d Person Date
10.18  Establish alignment between the Cold Mass and the Support system. Install shims between
the Brass Siide Bars and the Stainless Steel Blocks on each support as needed.
Record Shim size and location below. .
Do 5D
IP-North __. IP-South e
Non-1P;North WAS Non-IP-South __: ' [
et <7
7 K r;__/ “ ..}/ P
ncran(s) Date )
X lOIé Kify the Alignment of the Cold Mass and the Support System.
£ i\ , L i -
N ﬁ&‘& 7,f! );/ )
Créw Chief Date
10.20  Weld the Cold Mass tp the Qutboard Cold Mass Brackets as per (ME-390525}.
/] ’2 ‘5 -0 5
Weldor(s) / 4 Date
1021 Weld the Shielding Blocks (MB-390534) to the Cold Mass per Q1 Suspension System
Installatign (ME-390525).
KX~35 25
Weldor(s) 4 Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA06-0
Notes:
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1022  Add 111mm to the number recorded in Step 10.10 and record below.
}
Recorded measurement from Step 10.10: 12499
Add: + 111mm

\ \7%%7- - Record New Total: [ 4lo ¥
Jo—dog 2 -4-Is
._ /ﬁchm'cian(s) .
10.23

Date
Add 112.5mm to the number recorded in Step 10.11 and record below.

Recorded Measurement from Step 10.11:

oD
Add: + 112.5mm
) // , [? » .
VLS e L-d-oF
Teéhnician(s) Date
/
10.24  Position the [P End of the Beam Tube at the distance recorded in Step 10.22 from the
insid face of the IP G-10 support.
i Q_ T TN
. K“__..fi\‘ les - -7 A
} /}'pzchniciax((s) Date
10.25

Measure the Non-IP End of the Beam Tube from the inside surface of the Non-IP End
support. Compare this number to the number recorded in Step 10.23.

Note(s):

These numbers should be the same to within 1 mm. If these numbers
differ greater than 1 mm, contact Responsible Authority/Physicist.

Record measurement here: Z | Z l
Recorded measurement from Step 10.23: 7 ] ZO; {
VR 1-40
/lﬁnicianw

Date

1026 Measure from the IP End of the Beam Tube to the Spot Face on the IP End Dome. Record
below.

Record measurement here:

T > z-9-o7
T;?‘ﬁian("s') Date

S mer

}

Q1 LMQXA Cold Mass Module Assembly

LHC Serial No.: LMQXA06-0
Notes:
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10.27  Subtract 15mm from the number recorded in Step 10.26. This is the Spacer width for the
[P End. Record below.

Recorded Measurement from Step 10.26: Z |

Subtract: - 15mm - /

( Bevim MEE s 4 ;/
- Spacer width for the IP End: }i’f

Sk

e,

2 - . -
\/o&-’/ - Z— R =]
/'Pechmcmn(s) Date

10.28 Measure from the Non-IP End of the Beam Tube to the Spot Face on the Non-IP End
Dome. Record below.

}ecord measurement here: ) \ .

JI—\\M 2-4 < 5

. }échnlclan(s) Date

10.29  Subtract 15mm from the number recorded in Step 10.26. This is the Spacer width for the
Non-IP End. Record below.

Recorded Measurement from Step 10.28: 2\ m "
Subtract: - 15mm
Spacer width for the Non-IP End: L v

> Z . d .05
/ /2 M/C‘Q Z ' j

f echmma\f(s) Date

'
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA06-0

Notes:
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} 11.0 Cold Bore
1.t Flare beth ends of the Beam Tube using Flaring Tool (MC-390416) per Q1 Cold Mass
Welded Assembly (ME-390526).
Rt S 27 o
Technician(s) Date
11.2 Add Spacer between Beam Tube Flange and IP End Dome, if necessary.
Spacer Added? Yeﬂ Ne O
W : 2/ 245
TeT:hnician(s) Date
11.3 Position Cold Bore Flange (MC-390538) over the Beam Tube and onto IP End Dome
per Q1 Cold Mass Welded Pyss‘embly (ME-390526).
)"é {‘3’;‘;(’ =y lég" ’. P -'-Q _ -7 —c ‘5_/
Technician(s) - Date
114 Weld the Beam Tube to the Flange at IP End as per Q1 Cold Mass Welded Assembly
(ME~390526). . ’
Py A e 2 o)
Weldor(s) Date
. 11.5 Position the Cold Bore Flange (MC-390538) over the Beam Tube and onto the
! Non-/IP End Pomg (Q1) per Q1 Cold Mass Welded Assembly (ME-390526).
/ - - 7 (:--_.__
& i F~/~3
chhm'cia}{(sy Date
11.6 Weld Beam Tube to Flange at NON-IP End as per Q1 Cold Mass Weided Assembly
(ME_;B90526). ) . ,
’ Yy, r-,,‘k___._-———-—______ . o e 5
st A 2 /5 /3
Weldor(s) Date
Vi AMRES . . .
~2 XXX 117 Perform a ched wirefnfeasurement of the system to align the Cold Mass within £.2 mR.
. { ;
N NEUY
ResponsiBlc/AuthoritylPhysicist Date
)
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA06-0
Notes:
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118 Align Beam Tube and the Flange at TP End per Q1 Cold Mass Welded Assembly (ME-390526).
i ',5:/’ LT —— - fn "
VT e 2-1C- -3
?fﬁician(s} Date
11.9 Weld the Flange to the IP End Dome as per Q1 Cold Mass Welded Assembly
(ME-390526). .
/4 1. A 2 e S o)
Weldor(s) Date
11.10  Align Beam Tube and Flange at NON-IP End per Q1 Cold Mass Welded Assembly (ME-390526).
T 21O b
~ flechnician(s) Date
11.11  Weld the Flange to the Non-IP End Dome as per Q1 Cold Mass Welded Assembly.
(ME7390526). N . -
N A —— 2/ /o8
"Weldor(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA06-0
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12.0 Electrical Inspection
}
i2.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass. Refer
to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).
To measure the Resistance of a Q1 Cold Mass:
1. Use Valhalla Scientific 4300B digital micro-ohmmeter.
2. SetTest Current to 0.1 amp.
3. Set Scale to 2V full scale.
4. Turn temperature compensation on.
5. Turn test current off.
6. Connect Iy to Q4 inner power lead as shown in figure.
7. Connect I o to Q3 inner power lead as shown in figure.
8. Turn test current on.
9. Connect Vy and Vo to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vi, to Q4 power lead and V o to Q3 power lead.
11. Read resistance and record in traveler.
1Cold M rical M men
EE1311 (CERN) EE1321 (CERN)
VTb1G1 {FNAL) VTb2Q1 (FNAL)
b1 (KEK) b2 (KEK}
EE1211 (CERN)
VTc1Q1 (FNAL)
— i ¢1 (KEK)
e ; ] ; : e —EE1221 (CERN)
A VTc2Q1 (FNAL)
ey 2 (KEK)
EE1111{CERN} EE1121 {CERN)
YTa1Q1 (FNAL} VTa2Qt (FNAL)
al (KEK} a2 (KEK)
VALHALLA
SCIENTIFIC 43008
1A
Vi i
x%x ohms @ 0 G
Resistance
Test Temp Vio o) ho
Full Scale 20mv 200my 2v  Current Comp
Voltage L—1 I ] I ) [ I—
}
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ06-0

Notes:
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(Q1) Resistance Nominal 3.35 to 3.45 Q
Voltage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
o IVTaIQ‘l .E‘E1 1 1 1 ] aii . ,5 #0602 ) o
Vo [VIciQt [EE1211 ct M . Q
Vi |VTclQl |EE1211 cl ;. 4oz
Vio |VTbIQ1 |EE1311 b1 Q
Vio [vTb1Qt [EE1311 b1 Q
Total Resistance with Leads
Nominal 6.75 to 685 Q
Va Q4 Power Lead ,
o7
Vio Q3 Power Lead é & Q)
VAT 710G @
}(é’chnician(s) Date
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps Nominal 3.35t0 3.45 Q
Connect Fel’ml CERN L Resnstance
Va | viaal | Eenm | =2 |
du : 201 A —— — 3 fﬁ]
Vio _ VTCZQI_g__~ EE1221
Vio VTb2Ql1 EE1321 b2 Q
\7%3&:4,) 210 o5
Date

I?mean(s)

QI LMQXA Coid Mass Module Assembly
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To measure Ls and Q of a Q1 Cold Mass:

Use Agilent 4263B LCR Meter.

Turn power on by pushing line button. Wait 30 seconds until display screen is lit.

Recall program #1. To do this, push recall (Rel), then push #1, then push Enter.

Push Auto/Hold button to release hold.

Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the
level recorded in the tower right corner of the display screen is 1V or 1000 mV.

Connect H, to Quadrant 4 power lead as shown in figure.

Connect L., to Quadrant 3 power lead as shown in figure.

Connect Hyrand Lyq buttons to voltage taps as shown below.

b wh =

® N

To measure Q1:
« To measure Quadrants 1&4, connect Hyrto VTatl (EE1111 for Q1), and Ly to VTe1 (EE1211 for Q1).
+ To measure Quadrants 283, connect Hpxto VTc1 (EE1211 for Q1), and Ly to VTb1 (EE1311 for Q1).
» To measure total, connect Hysto VTal (EE1111 for Q1), and Ly to VTb1 (EE1311 for Q1).

8. Read Ls and Q from display and record in traveler.

EE1311 (CERN) EE1321 (CERN)
VTbiQt (FNAL) VTb2Q1 (FNAL)

b1 (KEK} b2 (KEK)
[,
'I
-\
\
o .
L. — o -
A Y
\
} i £E€1211 (CERN)
. 7 VTc1Q1 {(FNAL)
| s 1 (KEK
— (KEK)
- EE1221 (CERN)
VTc2Q1 (FNAL)
2 (KEK)
EE1111{CERN) EE1121 (CERN)
VTa1Q1 (FNAL) VTa201 (FNAL)

al (KEK) a2 (KEK)

—— ENTRY ——

@ao|o.
FE]EE
male

Tlmlm=f

Leur Lpot Hpm Heur nter

©REEY
) A

Q1 LMQXA Cold Mass Module Assembly LHC Seriai No.: LMQOXAQ06-0
Notes:
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(Q1) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
Connect| _Fermi CERN KEK Total Inductance
Heor [VIalQl JEETIT | i5.525
HpoT VTclQ1 EE1211 of . -;’,Z(J
Leor [VTbIQI |EE1311 b1 5 - mH
Nominal 30 to 32 mH
Total Inductance
Leor [VIbIQ! |EE1311 b1 ' mH

(Q1) Q-Factor

Nominal 1.0to 1.2

Volitage Tap Serial Numbers

Q1 LMQXA Cold Mass Module Assembly

Connect] Fermi | CERN | KEK Total Q
Hpor [VTalQ1 |E t 1 ar |
Leor [VTc1Q1 [EE1211 | ot
Hpor [VTc1Q1l [EE1211 c1
Leor |VIbIQ! |EE1311 b1
Nominal 1.0to 1.2
Total Q
Hpor [VTalQl [EE1111 al |
Leor {VIbIQI |EE1311 b1 ‘
Vﬁ/ﬁ) 2-10-0%
Tegfnician(s) Date

LHC Serial No.: LMOQXA06-0
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To measure the resistance of a Thermometer (RTD):

PO -

%N ;

Use Hewlett Packard HP3457A digital multimeter.
Record temperature of building within +/- 5 degrees.
Press line button to turn line on.

Connect wires as shown in Figure below.

U+ (Black) to Sense HI

i+ (Yellow) to Input Hi

U- (Red) to Sense LO

I- (Green) to Input LO

Push blue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
Read resistance in ohms and record in traveler.

Hewlett
Packard

HP3457A SENSE nPUT
| s Y v [ o i | | e f i e |

o QO
OO0 oooe .
OcCcOoOD ocoo
AW Lo
Line [ O I OoOoOoOo&bm Oooo \
Ooopmoo o ’;
/ 1 7 i
OHMF Button Blue (function) Button
U+ Black | .
RV S— .
URed p——— -
F Green ~ E
Thermometer e
\TD)

To measure the resistance of a Cryogenic (Warm-up) Heater

Nogrwn o

8.

Use Hewlett Packard HP3457A digital muitimeter.
Record temperature of building within +/- 5 degrees.
Press line button to turn line on.

Connect wires as shown in Figure befow.

Push biue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4W£2 (meaning a 4 wire resistance measurement).
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

Read resistance in chms and record in traveler.

Hewlett
Packard

e OO 03 3 ODoDoo DOSoo
Ooooooe 10
kY

HP3457A SENSE INPUT

OO0 oooo H
OO0 ooao ;_)
Lo

s s I s I s e I e e e |

Q1 LMQXA Cold Mass Module Assembly

1
OMMF Button Blue {function) Button
Warmup
Heater

LHC Serial No.: LMOXA06-0
Notes:
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Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+5°): __ 7 & €
Component Fermi | CERN Range | Resistance (_F-.T)-u':t‘J
Q1 RTD, primary Ta01 | TTe31ig| 60w7ea | [ f. 791 & o] caeas -
Q1 RTD, redundant Q1 | 118321 Y| 60t070Q | [/ 40V olemesmn -
Q1 Cryogenic (warm-up) Heater (LE).- | . | T R B - |
wire at top (CERN #1 1+) WiaQl- 1 EHBS11+ SN S 73 '
| M LT ] etmsa| fp bos
Q1G:yagenic(wmm—w)l~bater(LE}~::_j_-___ 201 1 Emsa- | :
wire atholtom (CERN #11) .} "00™ S pum o - _ ol
Q1 Cryogenic (warm-up) Heater (Non—LE) -
wire at top (CERN #2 1+) WibQL | EHB3Z1+ if 147
1610185 Q 18 /
Q1 Cryogenic (warm-up) Heater (Non-LE) - W2b0l EH8321-
wire at bottom (CERN #2 |-) ol
Vg 7108
,’l’ahnician(s) Date

Using the Hewlett Packard HP3457A digital multimeter. measure the Protection (Strip)

Heater Resistance for Q1.

Q1 Protection (Strip) Heater Resistance

Fermi | CERN KEK 1 Description_ Limit Resistance |
H1aQ1 |YT1111+| HA® } - . L

. —| CircultA | 2810320 Z ¢ /0
H2aQ1 -YT’|111-_ HA2 L : '
H1ibQ1 | YT1121+ HB1

CircuitB | 28to320 | 299 g;,
H2bQ1 | YT1 121- HB2 ol
y /,—-—-._

?&hmcian(s)

Q1 LMQXA Cold Mass Module Assernbly
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. 122 Using the HP4284A, connect power thru the corrector Power Leads
! (H1A and H1B to measure Q1-H1 or V1A and ViB to measure Q1-V1).
Connect the Sense Leads as shown in table below and record resistance. \Q‘Q\f
Corrector Bus Leads -.\/ X
- 14.45 B9y A
e VIA { VIB | H1A | H1B £
View Looking into Q1 '
( g ) ‘((_39 @
Readout Labels Power Labels Resistance
EES111 | ViB VIAVIB | /728 @ o
V1A | ViB ) T 1729 o
H1A EE8121 (0D o)
EE8121 H1B H1A, H1B < | 29 o
H1A H1B Z) 2L o
i C p
g -/ -oy
Téchnician(s) Date
XXX 123 Hipot according to table below. Hipot to 3kV. Maximum leakage is 3A.
/7
Have Crew Chigf Verify setup and sign below before continuing.
. -
L 7 L e oS
_CrewyChiek Date
‘ Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
All Stri Coils, Yoke, Q1 Instrumentation Bus, Lead and ‘
H eaterg Corrector Coil Busses, RTD’s and Warm-up Nothing 4 i! ff
Heaters ! N
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q1 Instrumentation Bus,
All Coils 8kA and 5kA Lead Busses and Corrector Coil Nothing . /04 L[']'
) Busses, RTD's and Warm-up Heaters ' ,/h
Q1 LMQXA Cold Mass Module Assembly 1LHC Serial No.: LMQXA06-0
Notes:
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Responsi Authoritnyhysicist

Q1 LMQXA Cold Mass Module Assembly
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) 13.0 Installation of Hypertronics
j
13.1  Assemble/Install Hypertronics Connectors, without Cover at Non-IP End as per
Q1 Module Assembly (ME-369894). Pin Numbers for connectors are shown in Table
13.1 below
Table 13.1
Module [ Pin Label Lol Description
M1 1 Blank Module
M1 2
M 3
M1 4
M 5

"1Q1 Lead Voktage Tap "a", primary

Via2\1  JEF1121  ja2  |Q1 Lead Voltage Tap "a",redundant
VTc1Ql [EE1211  Ict  [Qf Center Violtage Tap "c”, primary
Vic2Q1  |[EE1221  |c2 (1 Center Voltage Tap "¢", redundant

S SEREN

[3:] F -8 £+ 1 AT

bl [Q1Lead v% 1"% D", ﬁ@

TwiaQt

. — L

Q1 Cryogenic Heater lead end - wire at top

o o e

wW2at |EH8311- Q1 Cryogenic Heater lead end - wire at bottomn (CERN #1 |-
Wib1  |EH8321+ Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 1+)
Wb [EHB321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 |-

}

ol nl|wlo| =B

1
M3 2 |Emply Empty No Connection
M3 3 |Emply Empty No Connection
M3 4 |Empty Emply No Connection
M3 5 )
M 1 Blank Module
M 2
M 3
M4 4
M 5
M5 1 Corrector voitage tap Q1-H1 (skew dipole) (on MCBX, MCBXH, A+ lead)
M5 2 ViVt EEBI 11 Corrector voltage tap Q1-V1 (normal dipole) (on MCBX, MCBXV A+ lead)
M5 3 [Empty Empty No Connection
M5 4 |[Empty Empty No Connection
M5 5 No Connection
MB 1 Blank Module
MG 2
M6 3
MG 4
MB 5
M7
M7
M7
M7
M7

Q1 LMQXA Cold Mass Module Assembly

No Connection

LHC Serial No.: LMOXA06-0
Notes:
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Q1 LMQXA Cold Mass Modﬁle Assembly

Fermilab | CERN | KEK i
Module | Pin Label Label | Label Description
M3 1_[Blank Blank Module
M8 2 |Blank
M8 3 |Blank
M8 4 |Btank
M8 5 |Blank
M9 1 |HiaQ1 YT1111+ |HA1 Q1 Protection {Strip) Heater, ("a" circuit) {CERN lead #1+)
M9 2 |Empty Empty No connection
MS 3  {H2aCH YT1111-  |HAZ2 |QtProtection (Strip) Heater, ("a" circuit) (CERN lead #1-)
M9 4 |Empty Empty No connection
MO 5 (Hib1 YT1121+ |HB1 |Qt Protection iStrii‘ Heater, i"b" circuiti iCERN lead #2+‘
M10 1 |Empty Empty No connection
M10 2 |Empty Empty No connection
M10 3 |Empty Empty No connection
M10 4 [H2bQ1  |YT1121- |HB2 |Qt Protection (Strip) Heater, ("b” circuit) (CERN lead #2-)
M10 5 Emﬁ w No connection
Mi11 1 Blank Module
M11 2
M11 3
M11 4
M11 5
Note: Pin Numbers of Module M12 are not listed in numerical order.
M12 1 |TaQ1_I+ [TT8311 1+ Q1 RTD, primary Wire color: Yellow
M12 2 |Ta |- |TT83111- Q1 RTD, primary Wire color: Green
Mi12 3 |TaQ1_V+ |TT8311 U+ Q1 BTD, primary Wire color: Black
M12 4 |TaQi1_V- [TT8311U- Q1 RTD, primary Wire color: Red
M12 5 [T I+ |TT8321 1+ Q1 RTD, redundant: Wire color: Yellow
M12 6 |TbQ1 |- |7T83211- Q1 RTD, redundant: Wire color: Green
M12 11 IThQO1_V+ |TT8321 U+ Q1 RTD, redundant: Wire color: Black
M12 10 [ToQ1_ V- |TT8321 U- Q1 RTD, redundant: Wire color: Red
M2 9 |Empty Empty No connection
M12 8 |Empty Empty No connection
Mi2 7  |Empty Empty No connection
M2 | 12 |Emply Empty No connection
M12 13 |Empty Empty No connection
Mi2 14 |Empty Empty No connection
Mi2 15 |Empty Empty No connection
Mi12 16 Empty No connection

Page 54 of 64
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) Hypertronics Connector Pin Locations (Q1 non-ip end)
VIEW: Male (pin) solder cup side
[N . pTe . se
50 (5@ |58 |50 150 |50 |50 |50 (5@ {50 {50 1:.1.'5 9‘11’! 5._
40 {4® |40 |40 |40 J4a0 [4@ |40 |40 |a@ |40 | e | '
30 |3® |30 |30 {80 |30 30 |30 |3@ |30 30 '14 . "9 @ 3. W_'_Ires-.-b.
20 |20 |20 |20 |2@ |20 |2@ |20 |20-]20 (20 6% ® self —
o : e . : I T & . 120 1®
MIi M2 M3 M4 M5 M6 M7 M8 M9 MI0 M1 M12
® Hole filled in grey: Wire soldered to pin.
© Hole with dot in center: Pin exists but no wire soldered to it.
© Hole filled in white: No pin. Hole is drilled out.
== Black U+
o Yellow 1+
[ =+ Red U -
| oy | -
L= Green | -
)
individual Thermometer Layout
Note(s):
Ensure the Hypertronics cover has NOT been installed.
e 19’1,[ {Ju. 2/infroes
Technician(s) Date / 7
13.2  Inspect Hypertronics Connector. Ensure that it is free of flux and that Kapton has been
mstallq}‘proper]
/Q&Cf’—— {4 . FED - 2005
R'esponmb]%uthontylPhySICIst Date
13.3 After LHC Project Physicist / dCSlgnCC has signed the above step, complete the instaliation
of the Hypertronics. /
— ' 2 [r /05—
j pae/ 7/
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ6-0
Notes:
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4.0 Final Electrical Inspection

14.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass. Refer
to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the Resistance of a Q1 Cold Mass:

Use Valhalla Scientific 4300B digital micro-chmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Connect |y, to Q4 inner power lead as shown in figure.

Connect I o to Q3 inner power lead as shown in figure.

Turn test current on.

Connect Vy and Vo to voltage taps as shown in resistance table.
To measure Total with leads, connect Vi to Q4 power lead and V o to Q3 power lead.
Read resistance and record in traveler.

SOORNGO AWM

—

1Cold M Electrical M remen

EE1311 (CERN) EE1321 (CERN)
VTb1Q1 [FNAL) VTb2Q1 (FNAL)
b1 (KEK) b2 (KEK)

EE1211 (CERN)
VTc1Q1 (FNAL)
¢t (KEK)

EE1221 (CERN}
VTc2Qi (FNAL)
c2 (KEK})

EE1111{CERN) EE1121 (CERN)
VTa1Q1 (FNAL) VTa2Q1 {FNAL)
al (KEK} a2 (KEK)
VALHALLA
SCIENTIFIC 43008 1A
xxx ohms @ VHIO Gl'ii_._

Resistance
Test Temp VLoo OTL-;
Full Scale 20mV 200mY 2v Current Comp
Vetage [T T 1 [ ] [

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA06-0

Notes:
Page 56 of 64



TD/Engineering & Fabrication Specification # 5520-TR-333754
December 15, 2004

Rev. E
} (Q1) Resistance Nominal 3.35 to 3.45 Q
Voitage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
Vig |[VTa1Q1 [EE1111 at | | )
Vio |[VEciQ1 |EE1211 el |- 3 Yo7 9
Vi [VTclQl |EEt1211 ci
Vio |VIbIQI |EE1311 b1 3. Y97 Q
Vis |VTalQl |EE1111 al
Vio |vTbiQl [EE1311 b1 b. &1 ﬂ&
Total Resistance with Leads
Nominal 6.75 to 6.85
Vi Q4 Power Lead
Vio Q3 Power Lead é; 37 / 6; I
N\ e2f) 2 jss
Technician(s) Date '
Check resistance of Redundant Voltage Taps.
} Q1 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Va | VTa201 | EENM2) | a2 |
Vo | vrer | EEtz21 | e | 3 97
Vi VTe2Q1 EE1221 c2
Vio VTb2Q1 EE1321 b2 2. 407 o
‘ 2/ 145
’Iéchnician(s) Date )
J
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA06-0

Notes:
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To measure Ls and Q of a Q1 Cold Mass:

Use Agilent 4263B LCR Meter.

Turn power on by pushing line button. Wait 30 seconds until display screen is it.

Recall program #1. To do this, push recall (Rcl}, then push #1, then push Enter,

Push Auto/Hold button to reiease hoid.

Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the
level recorded in the lower right corner of the display screen is 1V or 1000 mV.

Connect H,,, to Quadrant 4 power lead as shown in figure.

Connect L., to Quadrant 3 power lead as shown in figure.

Connect Hyand Ly buttons to voltage taps as shown below.

OND RN

To measure Q1:
« To measure Quadrants 184, connect Hy.to VTal (EE1111 for Q1), and Lot to VTc1 (EE1211 for Q1).
« To measure Quadrants 2&3, connect Hyy to VTe1 (EE1211 for Q1), and Lya to VTb1 (EE1311 for Q1).
« To measure total, connect Hyxto VTatl (EE1111 for Q1), and Ly to VTb1 (EE1311 for Q1).

9. Read Ls and Q from display and record in traveler.
EE1311 (CERN) EE1321 (CERN)
VTbiO1 (FNAL) VTb2Q1 (FNAL)
b1 (KEK) b2 (KEK)

EE1211 (CERN)
VTc1G1 (FNAL)
¢1 (KEK)

EE1221 (CERN)
VTc201 (FNAL)
c2 (KEK)

EE1111(CERN} EE1121 (CERN}
VTalQ1 (FNAL) VTa2Q1 {(FNAL)
al (KEK) a2 (KEK})

—— ENTRY —

e
1[I EE
HEIEIE

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA06-0
Notes:
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(Q1) Inductance Nominal 15 to 16 mH
conne\cltoltaéer::p Secr;eEa::‘NNumbe:;sEK Total Inductance
Hpor VTalQl JEE1111 al B -
Leor [VTcIQl |EE1211 el []S. 542 o
Hpor |VTc1Ql (EE1211 ci
Leor |VIbIQI |EE1311 b1 ]S 53 mH
Nominal 30 to 32 mH
Total Inductance
Hpor |VTalQl [EE1111 ail ‘ ‘
Leor [VTbIQI [EE1311 | b Al g6 ol

(Q1) Q-Factor

Nominal 1.0to0 1.2

Voltage Tap Serial Numbers

Total Q

Q1 LMQXA Cold Mass Module Assembly

Page 59 of 64

Connect| Fermi CERN KEK

‘Hpor [VTalQ1 {EE1111 |  at ST

Lpor VTCIQL |EE1211 | o 1l

Hpor |VTciQl |EE1211 c1

Loor |VTbIQ1 |EE1311 b1 [

Nominal 1.0 to 1.2
Total Q

Hpo‘r VTalQl EE1111 al

Loor |VTbIQ1 |EE1311 b1 [. |
MNJL/Q 2

Tecﬁnfcian(s) Date

LHC Serial No.: LMQXAQ06-0

Notes:
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To measure the resistance of a Thermometer (RTD):
Use Hewistt Packard HP3457A digital multimeter,
Record temperature of building within +/- 5 degrees.
Press line button to turn line on.

Connect wires as shown in Figure below.

U+ (Black) to Sense HI

I+ (Yeilow) to Input Hi

U- (Red) to Sense LO

I- (Green} to Input LO

5. Push blue button (function key) once.

6. Push OHMF button.

7. Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.

Bwp-

b HP3457A SENSE INPUT
b OO0 oo ey

4Wa ? e e B Lo \‘.
e O [ aven I e I e DKoo Beoo

O0oe :I:Ii
/J

OHMF Button Blue (function) Button

U+ Black |
I+ Yelow

U- Red -
I—Green-—“‘"_'—‘____‘ -

Thermometer
(RTD)

To measure the resistance of a Cryogenic (Warm-up) Heater
Use Hewlett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.

Press line button to tum line on.

Connect wires as shown in Figure below.

Push biue button (function key} once.

Push OHMF button.

Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

8. Read resistance in ohms and record in traveler.

HP3457A SENSE INPUT
OO0 goocdo.
OO0 oo e
OO oo

;)
mTEE T \w

NO O A WD

] - —
OHMF éu%!on Blue (function) Button
Warmup
Heater
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ06-0

Notes:
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Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (£5°: __ ] Q° T
Component LFermi CERN Range Resistance | 0&iervict
Q1 RTD, redundant QI | TT8321 | e0to70Q | L/ Yjp of 173!
at Cryogmc(warm—up)Heater(LE) . 1. o |
~wire attop (CERN #1 14) - - WiaQl JEHB3It+) . ) P
..... epg et emed 1610, 185 Q 7 539 =
Qt Cmgemc(warm—up)ﬂeater(LE} | woaor | BrEtte] - | 25 S3-
wire at bottom (CERN #11-) - TR AT T
Q1 Cryogenic (warm-up) Heater (Non-LE)
wire at top (CERN #2 1+) WIbQL | EHB321+
Q1 Cryogenic (warm-up) Heater (Non-LE) - t6to18.50
wire at bottom (CERN #2 I-) W2bQ1 | EHB321- 172, 971 YQ,
- 2 [ g<
Technician(s) Date

Using the Hewlett Packard HP3457A digital multimeter. measure the Protection (Strip}

Heater Resistance for Q1.

Q1 Protection (Strip) Heater Resistance
Fermi | CERN | KEK | Descriptionll Limit Resistance
H1aQ1 |YT1111+| HA1 |

Circuit A 28t032Q | ~
H2aQ1 | YT1111-| HA2 30,906/
Hibat |vTrize| w1 |
ircui o ~
H2bQ1 | YT1121-| HB2 30,525 a
2)14lg<
Techncian(s) Date'

Q1 LMQXA Cold Mass Module Assembly
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14.2 Using the HP4284 A, connect power thru the corrector Power Leads
(HIA and HIB to measure Q1-HI or V1A and V1B to measure Q1-V1).
Connect the Sense Leads as shown in table below and record resistance.

Corrector Bus Leads

via ! viB | H1A | H1B

(View Looking into Q1)
Swvit ' Seif

Ha Readout Labels Le- Power Labeis Resistance

via | e |

EE8111 vie | wviavie | |

Via i IS PN [ 17,470 o

H1A EE8121 ] IS .ops
EE8121 H1B H1A, HI1B 23, USY Q
H1A H1B A Hs 3 Q

M 2(14lgs
Technician(s) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ06-0
Notes:
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143  Hipot according to table below. Hipot to 3kV. Maximum leakage is 3uA.

Have Crew %:jfy/situp and sign below before continuing.
‘ i ao) 3 2‘ / %‘“ (/d_g‘_

Cre®/Chief T Date

Hipot Heaters to Coil and Ground.

High Potential Grounded Floating Leakage
Al Strip Coils, Yoke, Q1 Instrumentation Bus, Lead and
Corrector Coil Busses, RTD’s and Warm-up Nothing
Heaters Heaters : y, Q A éld
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage

Strip Heaters, Yoke, Q1 Instrumentation Bus,
Ali Coils BkA and 5kA Lead Busses and Corrector Coil Nothing w; L S’
Busses, RTD's and Warm-up Heaters ; e

L o)
i T& cnan(s) Date
v ot s

Responsiblg; /Authonty/Physwnst Date

144  Ensure electrical measurements are acceptable and confirm Hypertronics Connector has

been ingstalled property
p 4 o . _
sty b 4. ve8 s
Résponsible ority/Physicist Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA06-0

Notes:
Page 63 of 64



TB/Engineering & Fabrication Specification # 5520-TR-333754
December 15, 2004

Rev. E
15.0  Production Complete
15.1 Process Engineering verify that the Q1 Cold Mass Module Assembly Traveler
{5520-TR-333754) is accurate and complete. This shall include a review of all steps to
ensure that all operations have been completed and signed off. Ensure that all Discrepancy
Reports, Nonconformance Reports, Repair/Rework Forms, Deviation Index and
dispositions have been reviewed by the Responsible Authority for conformance before
being approved. '
Commenis:
Process Engineeri@signee Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXA06-0
Notes:
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QY - D L 0102-ES-292302 Revision D

ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCESS ALL ITEMS FROM INVENTORY
WITH THE EXCEPTION OF PARTS KITS.

THIS FORM MUST BE SIGNED BY AN ACQUISITIONER BEFORE BRINGING TO THE STOCKROOM

MAGNET OR COIL # _LMOXA-06 REQUESTED BY _Damon Bice
DATE REQUESTED _/-21-05 DELIVER TO _P/U

BUDGET CODE _300/1.1.1.3.4 NEED BY DATE _/-21-04
JOB TICKET # | MMR #

MACHINE SHOP REQ. # PO #

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE}

L] DEFECTIVE PARTS ISSUED [1PARTS SCRAPPED [ A/R ITEMS

(] DEFECTIVE ASSEMBLY 5 MISSING FROM KIT ALREADY ISSUED

1 INDIVIDUAL PARTS 1 CONSUMABLES 1 PARTS LOST
ACQUISITIONER SIGNATURE /b\_,géi_ B/ BN we L) pare_/ //  las

PLEASE INDICATE REVISION REGUIRED

LOCATION PART # REV QTY DESCRIPTION RF # SIR #
1B#4 BIN MA 393292 A 1277 T3s 1s6x1”

STOCKROOM SIGNATURE ID# DATE

PARTS DELETED FROM DATABASE D4 DATE

A COPY OF THIS FORM IS TO BE INCLUDED IN WITH THE TRAVELER

PARTS RECEIVED BY 1) DATE

Page 1 of 1
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CERN-LHC MQXA-06 Quality Record
Acceptance Test at FNAL

CERN LHC MQXA

Acceptance Test at FNAL

QUALITY RECORD

Cryogenics Science Center

KEK, High Energy Accelerator Research Organization

Magnet D . LAX A6
Date of approval : _Q‘;JL_
Approved by e ] o (FNAL)
{see g."‘ruckgé e-tmz'lg (KEK)
Ver. 0

Ver A (with mmitial results)
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CERN-LHC MQXA-06 Quaiity Record
Acceptance Test at FNAL

1, Appearance Check

Procedure Criteria
Check appearance of the magnet by visual inspection. No harmful defects or deformation
Result at TOSHIBA
Acceptable
Result at FNAL
Haceprniic




“aatrat

2. Interface Dimensions
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CERN-LHC MQXA-06 Quality Record
Acceptance Test at FNAL

Machine center
FI (3330) . Fr (3330}
Ell (3305) B (3305) -
Eg(7)
o NG
g:;:)TDiI Splice] e JI—TDM ngg)
i450)| Box e ) I s
w T TTTTTTorlEm T e
1) Dimensions Unit:mm
Procedure Criteria
1) Dimension Check
Measure following dimensions
a, b, ¢ : Measuring range: every 45 deg. from 0 deg.
d : Splice Box : four points
a) Machine center - Interface a) 3330 —6/+0
) inierface outer diameier (Doel,Doer) b) 4468 —4/14
c) Interface inner diameter (Diel,Dier) c) $450 -4/+0
d) End Ring - Splice box(Eg) d)7 -5/+35
Result at TOSHIBA
Critera 3330 -6/+0 $468 -4/+0 (450 -4/+0 7
Position Fi Fr Doel Doer Diel Dier Eg
0 deg. 132493 132490 167 .64 467,73 330549 380,73 6.85
45 deg. 33360 RERIERY 466 85 46679 44855 44971
90 deg. ERTIRY R RAY Y in6 03 166 .88 d44 0y 130 8% 178
135 deg. RIS N RIEIA ¢ 166 .82 16678 444 01 ER D
180 deg. SRR 33200 640
225 deg. 1320 0 13200
270 deg. 33290 33290 7.03
315 deg. 33200 33290
Result Acceptabie Acceplable Acceptable Acceptable
Result at FNAL
Critera 3330 -6/+0 $468 -4/+0 0450 4/+0 7
Position Fl Fr Doel Doer Diel Dier Eg
0 deg. 23%0 3330
45 deg.
%0deg. | 3330 | 3330
135 deg.
180deg. | 3730 3%%0
25deg. |
270 deg. (533 O 13% O
315 deg.
Result ,Qchiom ™y k
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CERN-LHC MQXA-06 Quality Record
Acceptance Test at FNAL

2) End ring interface

Procedure

Criteria

Check the weld edge preparation using $449 +0/-0.02
gauge.

1) The gauge shall be inserted into the end ring.
2) Measurement data will be reported if the gage cannot
be inserted.

Measurement part Result at TOSHIBA Remarks
LE side Acceptable Amm
RE side Acceptable [ e

Measurement part Result at FNAL Remarks
LE side
RE side

3) Radial envelope
Procedure Criteria

Check shell radial envelope using ¢330mm gauge.
{dummy cold-mass support}

The gauge shali pass the magnet.

Result at TOSHIBA

Acceplable

Result at FNAL

4) Magnet bore

Procedure

Criteria

Check appearance of the magnet bore by visual
inspection.

No harmful defects or deformation

Result at TOSHIBA

Acceplable

Foie fap was damaged. (Sew appendines

Result at FNAL

5) Magnet bus stot

Procedure

Criteria

Check the bus slot using bus line model gauge.

The gauge shall pass the magnet bus slot.

Result at TOSHIBA

Acceptabie

Result at FNAL
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CERN-LHC MQXA-06 Quality Record
Acceptance Test at FNAL

6) Weight

Procedure

Criteria

Measure the magnet weight.

Weight < 8500kg

Result at TOSHIBA

8360 Kg

Acceptabie

Result at FNAL

7) Length of magnet lead, QPH wire, Voltage taps

Procedure

Criteria

Check the lengths of magnet lead, QPH wire, voltage taps.

1) Magnet lead : > 500mm from magnet LE end plate
2) Voltage taps wire : > 2000mm from magnet LE end

plate
3) QPH wire : >2000mm from magnet LE end plate
Result at TOSHIBA
Measuring wire Measured Value Result
1) Magnet fead S00mm Avceptable

2) Voltage taps o =2000mm Acceptable
3) QPH wirc 200Gmm Avceptabic
Result at FNAL
Measuring wire Measured Value Result
1) Magnet fead
2) Voltage taps
3) QPH wire

Ha
-+ Q4
Lead A
.\ p— Q1
A2 et
C1
Co 2
B1
B2 —| Q3
|
l.Lead B

HAZ

HB1

HBZ
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CERN-LHC MQXA-06 Quality Record
Acceptance Test at FNAL

8) Cable tags
Procedure Criteria
Check the cable tags. Consistent to the tag No. table.
Result at TOSHIBA
1)Voltage taps Acceptable
2)¥Quench heaters Acceptabie
Result at FNAL
1)Voltage taps Nicegnzic
2)YQuench heaters Aoy 3rm e




3, Coil Resistance
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CERN-LHC MQXA-06 Quality Record

Acceptance Test at FNAL

Procedure Criteria
Measure the magnet total resistance and coil temperature | 1) Compare with Ry at TOSHIBA. Variation of Ry <
at coil current of DCIA. 0.005Q
Calculate resistance at 20 °C; Ry, 2) Voltage taps(C-A, C-B): Measurement Only
Rag=V/TA(140.00393%(Ti-20))
V : Voltage between magnet leads (V)
1 : Coil current obtained by shut resistor (A)
Teoi : coil temperature (°C)
Resuit at TOSHIBA
Teot ] Not Reported
Magnet total voltage (V) Current (A) Magnet total resistance Ry (€2)
Nat Reported Not Reported 6.81760
sl T W | Re@ | v 1A | R @
Ci-Al Not Beported | Mot Reperted | 340646 C2- Al ot Reported | Not Reported | 340588
Cl-A2 Not Reported | Nop Reperted |5 30646 C2-A2 ot Reported | Not Reported | 340066
Cl-Bl | %o Resoosd | Nt Ronsrod |2 20680 | C2-B1 | Mot Reported | Not Reported | 340686
Ci-B2 Not Reporied | Not Reporied {34030 C2-B2 Not Reported | Not Reported | 3.406806
Aeceplable
Result at FNAL
Tcml b' 5
Magnet total voltage (V) Current (A) Magnet total resistance Variation (€Q)
RZO (Q) (RZG-TOSHIBA - RZD-FNAL)
Voltage taps tag No. Rae (£D) Voltage taps tag No. Rz ()
Cl-Al ~.%98 C2-Al 3%
Cl-A2 23739 C2-A2 2,397
Ct-Bi 7298 C2-BI1 3 379%8
Cl1-B2 3370 C2-B2 3 398
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4, Instrumentations
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CERN-LHC MQXA-06 Quality Record
Acceptance Test at FNAL

1} Voltage taps

Procedure

Criteria

method at 1A,

Magnet lead : Q4 4th ; +
Magnet lead : Q3 3rd : -

Check resistance of all voltage taps by four terminal

Magnet lead + : Al, A2 (Poled Out)
Magnet lead - : B1, B2 (Pole3 Out)
Center taps : C1, C2 (Polel Qut)

Variation of Ryp(A1},Ra0(A2) : < 0.1%
Variation of Ry(B1),Rz¢(B2) : < 0.1%
Variation of Ryp(C1),R0(C2) : <0.1%

Resuit at TOSHIBA
Vol taj . Voltage ta . e
oltage taps Resistance(£2) ofage laps Resistance(Q) Variation{%) Result
No. No.
Al 3.00251 A2 0.00251 G20 Accepiabic
Ct 340863 C2 340865 .00 Acceptable
Bl GRIS32 B2 6.81323 {00 Acceptable
Result at FNAL
]
Volt;g: 1aps Resistance(Q2) Vo t‘;g: taps Resistance(() Variation(%e) Result
Al DI A2 00
Cl 7 414 C2 3419
B . 410 B2 ¢ BLY
2) QPH
Procedure Criteria
Measure the resistance of QPH. QPH resistance : 30 +4/-4Q) (HA HB)
Result at TOSHIBA
QPH No. QPH Resistance((}) Result
HA At Avceptahie
HB 293 Acceptable
Result at FNAL
QPH No. QPH Resistance{Q)) Result
HA 728.82
HB 78.6%




R

5. Coil Inductance
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CERN-LHC MQXA-06 Quality Record
Acceptance Test at FNAL

Procedure

Criteria

Measure inductance of magnet at frequencies of 100Hz
and 1kHz using LCR meter.

1) Variation of inductance Voltage taps No. C-A,
inductance Voltage taps No. C-B : < 5%
2) Total inductance of the magnet :Measurement only

Result at TOSHIBA
Voltage taps Result Result Voltage taps Result Result
tatZgNo.p ootz | © T | tkHe | IB;NO_" toomz | 5O | ke |
Cl-Al Ak 13377 C2-Al 37.12 12,377
Cl -A2 3713 R REE C2-A2 37,12 13377
O3 0).04 .08 008
Cl-BI 3718 13.388 C2 -BI 3713 13388
Cl-B2 3705 i3.388 C2-B2 37.0S (3388
100Hz 1kHz
Magnet 8721 112
Avceplabiy
Result at FNAL
Voltage taps Result Result Voltage taps Result Result
taggNo.p 100Hz | © T 1 IkHz o) mggNo_" 004z | T | ke |
Cl-At | $7.09 i %348 c2-A1 2795 73 397
ci-A2 |37.49 2398 C2-A2 (3709 5397
Ci-BL |37V i3.752 C2-BI |3 | 13337
Cl-B2 |3710 1378 €2-B2  |%7) | 329
- 100Hz ' 1kHz
Magnet &) ZS 3i.995




10/13
CERN-LHC MQXA-06 Quality Record
Acceptance Test at FNAL

6. Turn to Turn Insulation

Procedure Criteria
Apply impulse voltage of 1000V between the magnet leads and | Compare the signat with one at KEK.
record the signal. Attach rthe chart.
Instrumentation: impulse generator, recorder

Result at TOSHIBA
Acceptable I See appendix
Result at FNAL

1




et
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CERN-LHC MQXA-06 Quality Record

Acceptance Test at FNAL
7. Coil Insulation
1) Insulation Resistance
Procedure Criteria
Apply 1kV-DC to the coil in 1 min. and measure | Insulation resistance > 100MQ
insulation resistance by using insulation tester.
High voltage : Coils” Ground : Collar, Yoke, Shell, QPH
Result at TOSHIBA
Temperature(°C) Humidity(%) Insulation(MQ) Resuit
24 36 - 2000 Acceptable
Result at FNAL
Temperature(°C) Humidity(%) Insulation{MQ) Result
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the coil in 1 min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voltage : Coil
Ground : Coltar, Yoke, Shell, QPH
Result at TOSHIRA
Temperature (°C) Humidity (%) Leak current (mA) Result
24 30 H.00 Acceptable
Result at FNAL
Temperature (°C) Humidity (%) Leak current or resistance Result
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CERN-LHC MQXA-06 Quality Record

Acceptance Test at FNAL
8. QPH Insulation
1) Insulation Resistance
Procedure Criteria
Apply 1kVv-DC to the QPH in ! min. and measure | Insulation resistance > 10MS
insulation resistance by using insulation tester.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%0) Insulation(MS2) Result
HA 4 36 o EUQU Acceptable
HB = 2000 Agceptable
Result at FNAL
Heater No. Temperature (°C) Humidity (%) Insulation(MQ2) Result
HA
HB
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the QPH in | min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Leak current (mA) Result
HA ~ ” 0.00 Acceptable
HB (.04 Acceptable
Result at FNAL
Heater No. Temperature (°C) Humidity (%) Leak current or Result
resistance
HA
HB
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CERN-LHC MQXA-06 Quality Record

Acceptance Test at FNAL
9. QPH Discharge Test
1) Appearance check
Procedure Criteria
Check appearance of QPH wires by visual inspection. No harmful defects or deformation.
Result at TOSHIBA
Acceptable
Resuit at FNAL
2) QPH discharge test )
Procedure Criteria
Charge the power supply above 850 V and fire QPHs. No strange signal observed.
Attach the chart,
Result at TOSHIBA
HA Accentable See appendin
~_HB Acceptabie See appendi
| 3) QPH resistance
Procedure Criteria
Measure resistance before/after the discharge test. Resistance change < 10%
Result at TOSHIBA
QPH No. Before (Q) After () Variation (%) Result
HA 293 263 0.4 Acceptable
HB 243 293 PRY Acceptable
Result at FNAL
QPH No. Before (O3) After () Variation (%) Result
HA
HB




Cryogenic Thermometer Traveller

|

DESCRIPTION.

.
' Part description:
Part Identification:

Serial Number:

Cryogenic thermometer
HCQITESCXT-CR012800
CX L5_X16853

Top Assembly
Identification:
Manufactured By:

LMGXA®E

Fermilab

Top View /

CABLING

A Wire Crossing -

Cannector Tag Name

Black /. R i T plask U g
o o Yeilow YAV \Wa / 7 AV \a “‘-X: A n
e mmw— o ; - F ¢ 7 7 4 Bﬁﬁ -
o a ()% 0% ?% 0%‘ . /)%( W A Vellow 17 |t
LT " i 1Y AN WY ¥ 5 ? Green -|. + n“+_2
ettt ; : ¥ VOV - : 3
Fixing Case Thermometer Cable for Type ST ' E_kter:asién- +
Thread]_] P (300 K) = 0.32 Ohméim p (300K} = 0.07 Ohrivm
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fn Case of problem, do not hesitate to contact Responsible person at CERN. Tel:+41 22 767 4266




Cryogenic Thermometer Traveller

DESCRIPTION

Part description:
Part Identification:
Serial Number:

Cryogenic thermometer
HCQITESCXT-CR012420
CX_

LS_X16773

Top Assembly
Identification:
Manufactured By:

Fermilab

LMRXAD6

CABLING

Top View / A Wire Crossing

Black
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Fixing Case Thermometer Cable for Type ST Extension - ] 'L'
Thread| | p (300 K) = 0.32 Ghm/m p (300 Ky=0.07 Ohm/m
Holei:] Copper AWG 30 Copper AWG 24
stud]_] Length = :‘m Length: 0.8m -
CHECKS _
Intervention Date/ Check | R{U+U- 1+, . R(U—,!-)' R{U+ .4} R({U+,GND) }Tempercture Firm/Laboratory Checked by
DD-MMM-YYYY | Point ] [Ohm] 4W [Ohm] 2W '} [Ohm 2W [Chm] 2W K]
Calibration 21-Jan-2002 68.33 na na ovE Ambient IPN Joly
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In Case of problem. do not hesitate to contact Responsible person at CERN. Tel:+41 22 767 4266




CERN
CH-1211 Geneva 23
Switzeriand

AT MEL Document No.

I.HC-MCBX-FR—OOOI rev. 1. 0

N )

EDMS Document No

)
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the
Large
Hadron
Collider 7
project
= t ] L] \
Certificate of Conformity
MCBX Inner Triplet Dipole Corrector
LHC Identification HCMCBX_001-S1000024 | Serial No.: HCMCBX_001-S1000024
. ¢ To: CERN Shipment No: 24
Shipped Shipment 30/04/04
Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
Secirton: LHC-MCBX-C1-0001 and addenda
il Related drawings: LHCMCBX_0012 (1525-CN-1001)
CERN: PP E-mail. Mikko.Karppinen@cern.ch
Remmmn at Moo rvioe M lica Te'- +'33 2 97 01 08 80
WI: L/AiTHTIE 160UV Gniioe E_ma,". n V h I m hl fr
_ SIGMAPHI cerlifies that the delivered material conforms to the technical specification mentioned above:
Jr Date: 30/04/04 Name: D.Neuvéglise Signature:
' D.Neuvéglise
Acceptance test resuits
MCBXV (Inner) MCBXHM (Outer) | Remarks:
RT dc
resistance SIGMAPHI. 174 1 21.4
n (2): CERN: 17.5 ~ 21.5
t CMA*; /LZ AR
escEamce SIGMAPHI: 66.19 / 112.41 68.34 / 160.87 LP (o6.99Y ~mOfcH
@1 kHz/100 | CERN 66.3/112.5 68.5/161.3 PP (b, 215~ eBX V
Hz {mi) . o Ty
CHA: (31 /848 Psrg/ i¥. 2.
R.T. leakage | SIGMAPHI: 37.5E-9 " 15E-9
arrest to CERN: 7.5E-9A 14E-9A
ground @
1.5 kV (pA): | CMA:
Cold Mass Assembler
t =
| Visual Accepted: O]
inspection
L“"’." / Rejected: [0

! Cold Mass Assembler



AT MEL Document No,
LHC- van

Page 2 of 2
' M
Commentis
(SigmabPhi ): .

Comments (CERN):

The magnetic axis of this assembly has been measured at warm.

The scribe line is made relative to the Measured field at warm at CERN
(correction of 0.52mm (-2.9mRad) from the dowel pin holes on the connection
plate)

During the combined powering fleld was rotated 0-360 deg at the nominal
current @ 4.3 K,

During the indivual powering the MCBXV and MCBXH reached 700 A and 675 A
respectively.

Comments (CMA):




Corrector Coil Parallel/Series comparison

(L) Series | . .100H %'  1kHz
MCBXV |8 it | 1,3,/ 21
MCBX el | SH. 7004

(L) parallel 100H 1kHz
MCBXV Y i | b XoBmb
MCBXM bl op.H| €8 492uH
Corrector Coil Number_ HC MCBX daleS I.CJWL({
B U W
i ecnmcnanw)

Date_| l f)liif



Re: LOXA06 corrector roll

Subject: Re: LQXAO6 corrector roll
From: tpage@fnal.gov

Date: Fri, 21 Jan 2005 18:26:56 -0600
To: Damon Bice <dbice@inal.gov>

CC: Joe DiMarco <dimarco@fnal gov>, Tom <tnicol@fnal.gov>, Jim <kerby@tnal gov>, Jim

<jrife@fnal. gov>, Steve <sgould@fnal.gov>

Looks good. No more adjustments necessar

-Tom (from home as promised!)

~~~~~ Original Message ————-

From: Damon Bice <dbice@fnal.gov>
Date: Friday, January 21, 2005 4:53 pm
Subject: Re: LQXA(06 corrector roll

Or.... would we be better of just making another adiustment now...
Da
you have time for this today Jeoe?

Joe DiMarco wrote:

rell after adijustment is -0.3%mrad
- Joe

Damorn Bice wrote:
Joe-
The corrector has been rorated in the CCW direction 1.76 mrad
(176
on the minilevel) as viewed from the A (lead end ) stage.
Joe DiMarco wrote:
corrector roll is -1.7émrad (it is rolled by 1.76mrad CW wrt
gravity

as viewed from A stage).
- Joe

I of1

1/22/2005 8:15 AM



[Fwd: MOQXA Quality Record 1]

Subject: [Fwd: MQXA Quality Record 1]

From: Jim Kerby <kerby(@fnal.gov>

Date: Tue, 03 Feb 2004 07:46:26 -0600

To: Rife Jim <jrife@fnal gov>, Lamm Mike <lamm(@fnal. gov>

4 more magnets worth of records...

———————— Original Message --------
Subject:MQXA Quality Record 1
Date:Tue, (03 Feb 2004 10:09:52 +0900
From:Tatsushi NAKAMOTO <nakamoto@post.kek.jp>
To:kerby@fnal.gov
CC:toru.ogitsu@kek.ip, akira.vamamaotogckek.jp

Hello JFim,
The attached are the Quality Records for MQO¥A 02-05.
Pleace check contents.

Tatsu

Tatsushi NAKAMOTO

Cryvogenics Science Centeyr
High Energy Accelerator Research Organization, kKIK
1-1 Oho, Tsukuba, Tharakl, 305-0801 Japan
phone +81 298 64 5461 (0Office)
+81 298 64 5200 Ext. 4060 (PHS)

fax +81 298 64 3209
mail tatgsusghi . nakamotogkek.dp
AW http://www. kek._ jp/

Content-Type: application/msword

MQXA03-QRform.d
Q QRiorm.doc . tent-Encoding: BASE64

Content-Type: application/msword

MQXA02b-QRform.d
Q QRform.doc . tent-Encoding: BASE4

Content-Type: apphication/msword

MQXA0#4-QRform.doc .
Content-Encoding: BASE64

MQXA05-QRform.doc Content-Type: apphcation/msword

6/6/2005 4:01 PM



[Fwd: MOXA Quality Record 2]

|Of'

Subject: [Fwd: MQXA Quality Record 2]

From: Jim Kerby <kerby@fnal gov>

Date: Tue, 03 Feb 2004 (07:47:00 -0600

To: Lamm Mikc <lamm{@fnal.gov=>, Rife Jim <jrife@fnal. gov>

And the next 4.. jsk

———————— Original Message -----—-
Subject:MQXA Quality Record 2
Date:Tue, 03 Feb 2004 10:12:00 +0900
From:Tatsushi NAKAMOTO <nakamoto(@post.kek.jp>
To:kerby@fnal. gov
CC:toru.ogitsu@kek. jp, akira.yamamoto@kek.ijp

MOXA 06-09.

The attached are the Quali or
sued by Toshiba

litg a
Records for MQXA10 or later are

Tatsu

Tatsushili NAKAMOTO

Cryogenics Science Center
High Energy Accelerator Research Organizarion, KB
1-1 Cho, Tsukuba, Ibaraki, 305-0801 Japan
phone +81 298 64 5461 (Office}
<81 298 64 5200 Ext. 40690 (PHS:

fax +81 298 64 3209
mail tatsushi.nakamoto@kek.ip
WA hctp: 7/ /www. kek. ip/

Content-Type:
MQXAO08-QRform.doc .
Content-Encoding:

MOXA06-ORf d Content-Type:
MQ ~QRform.doc Content-Encoding:

Content-Type:

MQXA07-QRform.d
Q QRform.doc Content-Encoding:

MOXA09-ORf d Content-Type:
- rm.doc
0 Content-Encoding:

application'msword
BASE64

application/msword
BASE64

application/msword
BASE64

application/msword
BASE64

6/6/2005 4.01 PM



TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Controf Number: 1707
Specification Number: [5520- TR - 333754] Current Revision:

Traveler or Document Title ILHC Qt LMQXA Cold Mass Module Assembly Traveler

Step #/Description of Revision:

1.6  Added Step. “Protect the bellows during alli stages of production.” DR No. HGQ-0500.

4.7 Added Step. “Place the MCBX Correction Coil (MD-390312) on the Corrector Instatlation Carriage. Ensure orientation
corresponds with Figure 4.7-A below. (Modified version of 369894, p.2)” per production request.

5.14 Modified Step. Changed RTD table. Swapped locations to correct location corresponding to Figure 5.10-A.

5.15 Modified Step. Changed RTD table. Swapped locations to correct location corresponding to Figure 5.10-A.

14.0 Modified Step. Removed electrical checks that are previously perforined by MTF, per production request.

John Szostak | Jim Rife ] | 172012005
Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak | I 2/28/2005
Revision Incorporated By Date

Process Enginecering Final Review: r Jamie Blowers | I 2/28/2005
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Instructions for the completion of the Revision Request Form

Note{s):

Muluple steps may be effected by one Revision Request Form but only one specific Traveler or Document may be
effected by each Revision Request Form.

if completing this form by hand. a Revision Request Control Number must be ohtained before processing.
I completing this form entirely by electronic means. the printed copy to be filed in the Process Engineering Office is to

be initialed by the individual incorporating the Revision Request and the individual who reviewed the Traveler or
Document.

Originator Instructions:

Iy Specification Number: - Enter the Specification Number of the Traveler or Document to be revised. (Document ritle
is inserted automatically from the spec. #)

2} Current Revision: - Enter the Revision of the Traveler or Document to be revised,

3) Step# / Description of the Revision: - Enter a description of the revision to be made and the step# it applies to. if
applicable. If needed to describe the revision attach a copy of the page(s). If the revision is coming from a related
document such as a Discrepancy Report or an Engineering Order attach a copy of that document to the Revision
Request Form,

4)  Originator: - Originator is the person generating the form. (Select Name from List)

5) Responsible Authority: - Responsible Authority is person responsible for the process in question. (Select Name from
List)

Process Engineering Office Instructions:

1) Revision Incorporated into the Traveler: - Signature of the individual who incorporated the revision.

2) Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The ori ginal
completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1746
Specification Nuimnber: @20- TR - 33375_4[ Current Revision:

Traveler or Document Title ILHC Q1 LMQXA Cold Mass Module Assembly Traveler

Step #/Description of Revision:

4.6 Added Step. “Attach the Leveling Fixture to the side of the Cold Mass. Adjust the Mini-Level to “level” (Gravity) and
rotate the Cold Mass to “level”.”

4.7 Added Step. “Install the tooling crossbars while monitoring mini-level, ensuring that the Cold Mass level is maintained.”

4.9 Added Step. “Remove the CERN installed Corrector Faceplate.”

4.10 Added Step. “Install Corrector Faceplate (MD-390734).”

4.11 Medified Step. Added underlined “Using Corrector Coil Leveling Fixture and Mini-Level, position and align the MCBX
Correction Coil (MD-390312).”

4.14 Added Step. “Perform a stretched wire verification measurement of the system to align the Cold Mass within +/- .2 mR.”

4.16 Removed Step. “Disassemble the Corrector Coil (MD-390312) from the MCBX Corrector Mounting Ring (ME-390037)."
Per Damon Bice.

5.11 Modified Step. Changed Part No. (MA-360007) 1o (MA-369997) per LM(QXAO05,

5.11 Added Step. “Install the Anchor- Instrumentation Tubes (MB-430009) as per Q1 Module Assembly (ME-369894).”

5.12 Added Step. “Tack Weld the Anchor- Instrumentation Tubes (MB-430009) as per Q1 Module Assembly (ME-369894).”

5.16 Added Step. “Hipot Cryogenic (Warm-up) Heaters 10 300V. Use Droege Serial No. 910 (ENAL Part No. 51330) or
equivalent. (Max. Leakage < 0.1 A)”" (Was part of 5.15)

5.20 Modified Step. Removed “Move the MCBX Correction Coil (MD-390312) up against the Mounting Ring on the Q1
Magnet, and...”

5.20 Removed Step. Moved to New Step 4.17.

5.21 Removed Step. Moved 1o New Step 4.18.

5.22 Removed Step. Moved to New Step 4.19.

6.0 Modified Steps. Added step numbers for each electrical signoft.

6.1 Modified Step. In Resistance Table, move the al and bl {KEK) rows down to the correct nominal resistance area.
Added column for RTD’s for Manufacturer’s Resistance (Expedition), per Damon Bice. .

74 Added Step. “Verify that the IP End Dome (MD-390172) is oriented properly before continuing,” Per DR No. 4260.

7.7 Removed Step. Combined with Step 7.10. Per Damon Bice. New Siep 7.9.

7.11 Added Step. “Verify that the Non-IP End Dome (MD-390172} is oriented properly before continuing.” Per DR No. 4260.

7.13 Modified Step. Changed to “Mount the KEK Cold Mass Leveling Bracket (MD-390711) to the *X side of the Thagnet.

| John Szostak | Jim Rife | | &32005 ]

Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak I L 10/18/2005 —l
Revision Incorporated By Date

Process Engineering Final Review: L Jamie Blowers I [ 101872005
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904

September 24, 1999
Rev. H

Instructions for the completion of the Revision Request Form

Note(s):

Multiple steps may be effected by one Revision Request Form but only onc specific Traveler or Document may be
effected by each Revision Request Form.

If completing this form by hand. a Revision Request Control Number must be obtained belore processing.

If completing this form entirely by electronic means, the printed copy to be filed in the Process Engineering Office is 1o
be initialed by the individual incorporating the Revision Request and the individual who reviewed the Traveler or
Document.

Originator Instructions:

1)

2)

3)

4

Specification Number: - Enter the Specification Number of the Traveler or Document to be revised. {Document title
is inserted automatically from the spec. #)

Current Revision: - Enter the Revision of the Traveler or Document to be revised.

Step# / Description of the Revision: - Enter a description of the revision to be made and the step# it applies to, if
applicable. If needed to describe the revision attach a copy of the page(s). If the revision is coming from a related
document such as a Discrepancy Report or an Engineering Order attach a copy of that document to the Revision
Request Form.

Originator: - Originator is the person generating the form. (Select Name from List)

Responsible Authority: - Responsible Authority is person responsible for the process in question. {Select Name from
List)

Process Engineering Office Instructions:

1)

2)

Revision Incorporated into the Traveler: - Signature of the individual who incorporated the revision.

Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The original

completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form



